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ng theſe Chemical Leftures, * „ 


e hall give fome account of their autor. 
in sede rticulars, 4 0 occurr *** 
me, during our ha acquaintance and friend © 
1 ar Hsngy PEMBERTON was bern 


/ honeſt and riſer 


. He Was. of a middle 


„ PREFACE. 


? quenting ſome operas 4 all Handel 's orato 
| rios. He early diſcovered à talent for- men 
5 chanics, readily performing any manual ope- 
ration, as making of fire-works, and effeting 
other contrivatices not unbecoming an active 
and ingenious youth. He was generous, ans 
7 far from being envious, that he uſed to ad- 85 
viſe and encourage ſuch as fell in his way en- 
dued with real genius. Bejides . he poſſe ed 5 
an extraordinary faculty in diſtin guſhing of 
things ; conſequently he reaſoned always 22 — 

1 ly, not to be umpoſed on by a cloud of” "ſpecious 5 
wor di, and in any diſpute he was univerſal ly 
allowed to be in the right. To crown all, his 

mind was of the beſt diſpofition, he having 
the higheſt regard for "honour and” honeſty”; ; 
 Inſomuch that during the very many years I 
_ was moſt intimately acquainted with him, 
which T efteemed a as the greateſt Felicity of my 
life; I never The nd to (Age - x _— 2 


* | N rules. — WF.» * * > KL med 85 We = 1 5 | 
1 "i his Turk, his Health being breath, he 


Curt in 8 Furry ; ; where? from Bs ae : 
7 and e he ae dae * 9 
; „ | * - : : 


R B ® A a I» 
Tue lea ning; that place couli affords as 
* ae by accident with books on natlematir 
| cal ſubjecte, ſome on tue practical parts, 
others, on algebra. Upon theſe je made. very 
# pertinent ohhſer vations, diſcovering 4. ſur prix. 
ing degree of invention in thoſe - ſciences, 
_ which lie henegforward eee W 
ee e 
Returning io Bands Fo qual the kigher | 
claſios with Mr. x Jolm Ward,. a gentleman 
| perfetily acquainted with. whatever. related 
to the knowledge of antiquitys who'was after- 
var di profelſor of; rhetoric. many. years at 
Gre eſham college, and doctor of civil law, 5 
Hit pupil tlience received. ſuch an impreſion 
of the excellency. of theſe auriters, that, he ben 
 Sowed. mach time upon. them, and. with what 
Succeſs: lie lias given progs to the public. 
Nau he met with Dr. Halley” 5 fine edition of. 
Apollanius, s Conics, rejoicing. that. fo large a 
volume was \ written an his beloved F/ ubject. 
- E his he read over with infinite delight: Nay in 
the courſe of bis life he had read it over thrice; 


; 3 
* #Y 


3 Solving the problem. to four linesa ccording to . 


the Craft + intent * the ancients, which Was © 
Sen . 1 > 


3 


vi FREFAGE 
publiſhed: # long time nay n che Phipps 
val Tranſ#fions(a). © 5 

Ar he deſigned or the pee er wdicine, 
hy ae , Leyden, in order to urend the 5 
rolleges, as they are there — . 
uus profeſſor Boer. 
Here a gentleman lent hin fir Baue News 
zon's Principia, which was tien prodigiouſly 
 FJearce." But great was his Jurprize, when, 
contrary ro what he had fo often fur, he 

found that book written in a moſs clear man- 
ner ; „ that he went through it without the 
leuſt impediment. He no leſs admired "the 


diſcoveries mude in the opties, and fir I/aac 


Newton's manner of Freating the quatratures. ö 
From the introductiun ro thut treatiſe, he 40 
 quired* 4 true idea of the "methods of prime 
nnd ultimate ratios, and: of Puxions, which was 
afterwards in 1735 Publiſbed in Mr. Ro- 
Bind  difeourſe on thoſe JubjeBs.- In the enu- 
meration of the liner of the third order he 


delved the cone: Fea A without 


ci * 2 * 

O. „, - 1 
n 
3 N 5 3 : 4 
; ; 
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ie - Ja met with-Dr. Haley « edition ef 
| Apallenine de Sections Rationis," which he 
could not fuſſiciently vale 3 as thenes he be- 
came acquainted with the geometrical analyfir 
5 of the ancients, which he much ae _ 
afterwards frequently practiſidl. 
E alſo ſolved the problem dene ma- 
thematicians had with ſome fort Y Ne fron: | 
alen to tlaſo , England. 
Hu noa and . oof Ao 
himſelf N wards made him little taken notice 
but am accident procured him much fame. 
The profeſſor, among other his colleges,. gave 
one upon tie ſubject of viſion: here he com- 
ted many miſtakes in the ſcience of optics: 


D theſe our young geometer modeſtly informed 


lun in @ letter. The profeſſor, far from tat. 
ing this «ame, every. where ſpoke of i if ; with 
— e commendation, boaſting. of hs have 
| great à genius for his pupil, and fre- 
| quench conſulting hi eee 
Newtonian philgſepi. 
Hence he went I 39 #0 perf kink 
th pradice of anatomy, to which he rea 


1 N dexterous in all manual 


| 1 „„ ao 


1 z 
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oferations.” we thars: kph lac 
accident; for tlie large re of the: al 
Gallois was fold. by auction. Am 


5 ong-other . 5 
books" there was almoſt a complete ſet of ma- 
thematieal ones, both ancient and modern. 
Hence he furniſhed Kimfelf with good! fore. 
i peruſing this treaſure he choſe to begin 
willi originals. Of theſe he admired Lucas 
Valeriuss (an author” now unregarded } de- 
termination of the center of gravity in Hold. 
O this he @ long time after informed fir Iſaac 

1 Newton, , who allowed it to be moſt elegant. 
" Though Dr. Halley had afferted, that Ro- 
Bert Anderſon firſt Pewed how: from an emi- 
nence to firike an objedi, yet this it in Torri. 
celli. Among the books there was a tra? in 
4to,- intitled De niovis Spiralibus Exercira- 
tiones duæ, Sc. Authore P. Perro Nicolas 
Tolſze, 1693. This he read with great 
pleaſure, as the demonſtrations proceeded not 
melegantly on prime and ultimate ratioc. 
Now he improved Huygen's ſolution of Al- 
hazen's probleme, which was publiſbed in 
Mr. Robins's Remarks on Dr. Smith's Con- 
8 Pon Syſtem * Optics. Atera vardi hie per. 


I 


* 


Pn * E. 5 enge ix. 


4 


"ing the —— of that abb. 5+ 
| On, peruſing, Regiamontanus, Vieta WC” 
other writers on tri ganometry. he made ſeve- . 
ral improvements in that uſeful branch of the 
mathematics ;. eme e 13 which have. been pub- 
- liſhed very many gears after in our Phils oſo- | 
phical Tranſattions (o). | g 
Hie alſo made @ colleFian Fa castet pro- 
55 2 which he ſolved by the ancient analyfic, | 
intending to write on that an A Hough 5 
nueglected ſub jet. 3 
In ki return to Londun, + e ral 
1 3 Dr. Keil his Solution of the Foreigner's 
| problem, with which the doktor was ſo pleaſed 
that, he immediately carried its author ro fir 


5 Iſaac: Newton, believing. the, goed. knight 5 


would be glad to find there was ſo promiſing a 


genius. But. fir Iſaac. Newton then took no 


5 2 notice pert Our. Og Se which ; 


OE In 15 1700 x to de ſecond Wiande of Mr. 
| Robind's Mathematical Tracts, printed in 17675 p. 303. 


(c) Vol. 51. part ad. 1760. Among his papers is a hore 
1 8 of wa e from Menelaus to Neper, | 


wards 


3 98 3 a ot 92 7 1 
TT Ps. 4, 3 ® Js” * 4 K To W C e E 4. 
: ; ; %% 
: : þ J . ; : F : - i 4 
* . * x 


volen perſon, ho” then” hat 


Mead, ro whom ke had been fe Fecom- 


; 1 


" Now ie became arg 


mented.” He "alſo attentde: very 4 
St. Thomas's Hapitai, lodging with a rela- 
tion, an apothecary, 2 order to be atquainted. 


with this Lindon protfice. "Though he thus 


mat "himfeh perfect maſter of all the branches 
of phy}ie, he rarely prattifed , You: 70 rhe 


fickle fate of / his health. 


In 1719 he returned to Lene, "Oey to 
tale his doftor's degree. Me profeſſor Boer-. 
hazve retaining a great eftrem far him obliged 
him to lodge at his iouſe during his abode in 


that Place. De queſtion maintained in kis 


 thefis was, By what power is the eye enabled” 
to cen a: inks; objetts at different as 


ances." This is determined to be owing to a 

© chanse nale in the chryftalline humours. 
De demonſtrations there uſed, he afterwards 
* rendered much more ele 


ant, nw fe in- 
N bee ee 


Ce 


rended to pubhſh in ano 


| Plague,” 


foe ri in the doffor's writing on the 
ſpecially in the eighth edition of the 
h00k, in which all the obiections that hid bern 


P ROE OREN FOR 


& 938 


more ever 4 


a in what they call the ſublime geom 


wat by artide Seeing at a bookeller' s- jog in 
oneof the Aclu Eruditorum,a problem pro 


 mediately folved it. The folution wur pu. 


ed without firs name in the* Phitojopftical T7 
BH ranfattions, No. 372. Am, 1722, und af 


 tefwoarths among r fi the colle#ion of M. Bernoul- 


it works.” Bur the ſolving of theſe kind of 
barren problems ie locked upon with fir Hauc 
Newton to:be no better than crachin g pebbles. 


Then My. profeſſor Smith of c ad- 
 wertifing, that he would reprint My. Cotes's 
Logometria, aiding other works of that ex- 
cellent perſon 5 Dr. Pemberton in ronverſa- 


tion obſerved to him, that Mr. Cotes. had 
1 an 3 iden. of ratios,” "ond what- - 
| | eee 


vets! Mead, 7 wi 1 * 


= „ gave the public of tir 85 


fd. 
sts ven ful by Mr. Juin Bernoulli is in. 


* PREFACE 


ever may. be dons: by what lie calls their u meas 
Jure and that of angles, might be ected by 
the means of the circle and ſiperbola. Tlie 
profe e. not only denied this with warmth 
but in tlie preface to Mr. Cotes's . works, 
printed in 172 2, admoniſbed the doctor, but 
without naming him, to lay ofide all preju- 
> Alices, and to conſider theſe. things. more atten= 
tively. .. Upon: this the doctor, in an epiſtle 
fo me, proved ,t he had advanced, des 
monſtrated Mr. Cotes s excellent. propoſition, 
which the profeſſor had. not done, and Jotved + 
the thirteenth problem of the third book of tie 
Principia by a canic ſection, of which, 7 ee 
' Newton has talen notice in the 2 edition. 
As he- defi red nothing n more than _ 


dc 5 
quainted. with that great man, he C compo 
ing. 70 bring this about, 4 treati "iſe giving 4 
Familiar. account of fir Tfaac' s. di ſcoveries- in 
philoſophy. But an unforeſeen, accident e To 
ed this moſt completely. . 5 

” Sig) nor. Poleni produces. an experiment, 1 
which, i, he thinks, eſtabliſhes beyond contradic- 

tion the. truth of. Mr. Leibnitz's notion of the . 

| Tete. 7 moving bodies. «Dr, Pemberton fe 

wrote 


C2 R E F A of Ef * 


FRED 4 paper containing a fl. confbltion; 15 
which Dr: Mead ſhewed to fir Iſaac Newton." | 
The knight Was fo © well pleaſed with it, that, 
as great a man as he was, he condeſcended to 
wifht the doctor at hit lodgings, bringing along 
it him a confutation of his own grounded 
_ on other principles. Both theſe were imme=" 
diately printed in the Phils ofophical Tranſac- 
tions, No. 373, An. 1722. _ Hence followed 
à free intercourſe between theſe ts perſons, 
whoſe converſation turned upon mathematical 
| and philo oophical fubjedts. Sir Iſaac Newton 
was one of the modeſteſt men in the world, fo 
that he even | ſolicited Dr. Mead ro prevail on 
Dr. Pemberton to afift him i in ere 4 wy 
edition of the Principia. HD PN en BS ee 
But in the mean while Dr. Waben us | 
; flug in the Phitofo phical N ranſattions, Fo 
No. 375, An. 1723, an appearance in te 8 
rainbow not yet taken notice of," Dr. Pember- 
ton accounted. for-it;" and gave by the ancient 
analyſis two ſolutions relating to the rainbows, 
1 loft containing that of a ſolid problem. 
Again Dr. Mead publiſhed in 1724 a pom- 
Eu, edition 4 — 10 thit was 
N Pre- 


: ' 
k . % : 
; 2 5 2 8 : 
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pres 244 woft elaborate diſſertation, written 
y Dr. Pemberton, an the actions of theſe of 
the human body. Here was ſbeun the error 
e. Jalm Bernoulli committed in determining 
| the figure of the cells into which he' imagined 
each fibre of a muſche was divided. Mr. Ber- 
naulli replied, and heedleſly attributed the 
diſſertation itſelf to Dr. Mead. It cantained 
proofs of the moſt profound. ill in anatamy 
and geometry the denwnſtrations were a «/e 
grounded on prime and ultimate ratias. | 
But now tlie edition of the ere war 
vic upon. As the doftor lived a great 
diffance from the author, he moſtly ſent him 
letters from time to time, containing obferva- | 
tions on the book. Theſe: were reteived awith 
tze utmoſt goodnefe, end accordingly many al- 
teratiuns were made, more were intended, but 
prevented for want of time. In particular his 
Friend Dr. Brooke Taylor informed him, there 
dan A miſtake in relation to the. pr N 
the equinox, and fhewed how to redify a. 
Dr. Pemberton for hit care was rewarded 
moſt novly, according to the natural gener: ity 4 
1 ne author, which even 1 ali age could nut in 
E 5 tlie 


> * 


5 


The men of the ſtholem; that meme 
, was highly r reſented by. the fo- 
rneigners but .of this I laue ſpoken elſe 
 wphore( ). One author indeed (e) has had the 
hardineſs. to inſinuate, it mat omitted without 
| Newton's conſent; Now I am à witneſs, that 
| he ordered it to be eff aut, and ile new. 
um to be ſubſtituted in its place, 4 fich wa 
 intirely. compoſed by fr: Jae Newton, and 
Printed from his own hand-writing. . 

Dx. Pemberton epi e Ne * 
2 Mered. for publiſhing his a 


| tioned treatiſe, ie he begun to reall to fir 
= e eee 3 _— * *. 


Lion, with: the title-of A View. of Sir haae 
Newton's Philoſophy. In the preface he' wen- 


i his conne#ion e no oor: aun, and 


„ . 128 wo +a * * ITT 
0 In the abore-meatianed Append 
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. whitire fi 


Iſaac Newton moſt ſteemed. As that work b 
the manner of publiſhing it 
great numbers, who could not have the leaſt idea 
S what it treated on, they expreſſed themſelves 
d:Natisfied with it; but it muſt be owned, to be 
an excellent per formance, and to anſwer fully © 
vat the author propoſed.” It has been _ 5 
lated i into Italian and Frencel WW 
He wauld have publiſhed Newtor's on rea- 
1 OY on | Fluxtons," but the owners of the copy 
_ aſked more e ln than Ja: n cared 70 


fell into the fund gr 


„ is 'S 7 ; * © N g 1 T% Ng, . 2 * Sl - % . 4 : 


0» Then the door Adverb he evils pub 1 
If 6 comment on an Engliſh tranſlatiun of W 

5 Principia; and 1 find in his copy PRE A. 

| ber of papers written for that. Purpoſe 3 „ E 

9 tranflotion wery ſuddenly apparingy". ** 5 

i dered him From executing that defign. N And 

: indeed he. began nens, aw 1 
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| any one ” WIE N ho ons hy 7 A. 
: Robins T have Is rgly declared in the preface e ty 1 


the doctor a young gentleman, 1 


he” readily © learnt, with thorou ghly 0 ; 
ending their nature, and ' perceiong the 
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the latter's s Mathematical Tracre: F 
About the Same time was recommended 70 
My. Glover, 

juſt come from ſchool. As he was indued with 


4 diſpoſition and capatity to flceeed in any 
kind of fludy whatever, the doctor atviſed 
that” of the mathematics, informing him” of 


the moſt genuine authors ; and ah, Io 70 perfett 


himſel If i in Greek.” "The branches of Fit ma- 


thematits proper for a gentlemun 7% 'Rnow 


ere of the manner of reafoning* uſed in thoſe 


Seiences; ; t time he rendered himſel If mafter of | 


the Greek, © and of the authors written in that 
copious language. © But Mr. Glover FG ſed 
befides,an extraordinary talent for poetry, and 
from verſes, he had early compoſed, "was forms. 
ed the admirable poem of Leonidas. '\Fhis be.. 
ing pub. 8 in 1738 (f ) the lader, wh : 


WE 42. ) 8 me came ove bh edition a 19 55 
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enter * particular. notions. ade this 2 
ä eld, took an opportunity: of printing them in 4 
pamplilet, (g) intitled Obſervations on Poetry, : 
eſpecially. the Epic, occafioned by tlie late Poem 
upon Leonidas. This  ſhewed the great judg- 

ment and Jearning. of the anthers. Waal it as. 


4a + &4 


ene 10 > hjeflion * been hf e t 
what.was there advanced.  Abraad a aoriter 


”. i Va literary journal having given an account 
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of the doctor s pamphlet adds, ** Ceterum auc- 


+ tor de pics et 80. 8 Car mungs: genere ra- 
4 7 a of (h).” Rt 
The porn of L idr procured Ar. Glaver 
4 great- Favourite with. Jord C obham,, 
I conſequently t to be vel] leren to tis bord- 5 
ſhip” s nephews and their acquaintarices, . To 2 
rheſe Mr. Glover recommended; Dr. Pember-" . 
Lon, hom they. honoured by beſpeoking and ö 
2 tending. a courſe of l his chemftry.. As theſe 
were the patriots of. the times, the: en debtor, | 
having thoroughly con 7 ered the writing. of 
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pig fue, far lis deal li fob cer dit. 
rens. parts of the big. Nere de tobt ar 
| bpporiunity of viſiting our mines ant. the Mbh 
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ol Dans the noghtit of mn Rem l 
be wfet ts amuſe himſelf with upp an var 
8 rious ſubjects Jar Be never could be idle, whilf 
be enjoyed any talerable degree of health. On 
vur attempt ts alter the ſtyle, he wrote 4 
dearned ſerratian un that affair. But in my 
vpimam muri ned not. be ſaid on a'thing ſo ob- 
vnn. The beginning of the year ſhould be on | 
mie fhborteft day, but it being wow fert, it mig 
fan ar at prrſent. Clauius has defined en. 
atthy .enpugh iti Agb.  Theconfideration of 
the moon ought'tobe intirely laid afide, as its 
notion and that of the fun are incomminſurable, 
end therefore never can agree. Beides here 
eie moon is quite uſeleſs, having no:relation to 
| ve ſeaſons. Tt was at firſt intFoduced through 
Y mere 3 and continued through ſuper- 
_ Nie moveable feaſts, abe make to de- 
pen on its motiont, may be properly fixt in 
e yy W 
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ginally r to occupy. Again à p 
was offered:for reducing our weights anda meas 


Jures to the ſame flandard throughout" the na- 


tion. Accordingly a committee was appointed, 
and a long narrative publi ſhed for this purpoſe... 
But it abounded with ſo many: -mftakes and ab- 
ſurdities, that-the deftor was prevailed on 00 
write on the ſubect. Thisbemg a- very intri- 
cate affair" tool up much time; and T believe 


lie never perfeftly finiſhed what he intended. 


On hs preſent .mazjeſty's:. acceſſion. 0 tir 1 


crown, Samuel Martin, ęſquire, procured due 
doclor a penſion, and that in tlie genteeleſt 


manner, without giving him before-hand the 
leaſt hint of any ſuch deſign: Mr. Martin lad 


Been one , the.daftor's travelling ee 
and avell acguainted witſi hic merit. 


Now ne very mucli contracted his acquaint 


ance. Dr. Letherland, who-poſſeſſedſo.fine a 


taſte in. geometry and polite. lear ning „ and | 


Matthew Raper, eſquire, were f ancient 
 Rlanding 3. but tie. fi 


ft. ad dead, and. the ather 1 
refided generally at his. ſeat; in- the country. 


So the doctor confined his conſtant. viſits to hit 
: Io nitee's 's family, Mr. Glover and, his 
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mn. $07 bug neighbourhood, where the bine Was Cz 
3 paſed moſt agreeably o on all fid 1. eee 
3 1 « But ſome years before, being attackid 27 | 
Th 4 violent fever, which terminated i in a de ux 
fon, on the. teg,. whilſt he, as under the ur- 
| geon 4 care, tus inclination for the mathema- 
Lics revived, and he. tompoſed a 2 d: diſſertation : 
on. eclipſes, which. had like. to have been Pub. 
4 liſhed in the. Phileſe phital. T ranſadtions, but | 
wor preve ented by an accident, i 
| He began, 60 print ſeveral, 4 Mr tation, a on 
RN 1 mathematical "ſubjects... One. was on the Lace 
3 Plan; the reſt I have Ulready mentioned. He 
would have gone on ſo to do, had he not been 
prevented by death ; he was preparing f or 
7 , rhe preſs a ſolution of all the caſes with their 5 
5 determinations of the ancient problem. de in- 
| e which Was 4 performance f = 
. 
But in 17704 3 war l 55 4 0 vid 
_ 4 Hempen, which," his- Friend Dr. Recbe . 
| thought, proceeded from an obftruttion i in the | 
£ :  gall-bladder, and indeed the patient was co- 
vered all over worth a 2 hue. Out it of | 
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amiable perſon The has ue two ent, both of 


meders ſtrew; improvements in gageing ; to 
Ind in à given latitude the point tliat aſcends 


be longer in riſing than any other arch of the _ 
"Tame Tength ; to find when the oblique aſcen= 


le 


| 3 5 5 
164 . 3 


PREFACE xy 


te latitude failing ; 3 Yo fad the 1 ing 15 5 
F a ſtar; to compute the moon's parallax ; to 
determine the courſe of a comet through a pa- 
rabolical orbit; with others, * moſt _ 1 

by performed. 5 
The Courſe of Chemiſtry 10 intended to in- = 
prove by making farther experiments, and to 
change its form; which cauſed bim never to 
publiſh it in his life-time. But he was by va- 
rious accidents prevented from proſecuting his 
purpoſe. However, though it wants the ad- 
vantages it might have receiued, 1 now print 
it from the original manuſcript, believing, 
that all lovers of the art will be Pleaſed to 
Ind here its operations exp on n 
Hei ey. 

As he uſed fo deliver out ene 3 | 
an account of the defign and the contents of 
his courſes, I have here printed one of them, 
altered in ſome things, in order to accommo= 
date it to the 25 review he nw of his lec- 
Fures. | 
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\ HE. deſi on or 5 conſe; is to explain 
both the pracyens. and Philoſophical | 
0 chemiſtr. 


Ix relation to the blk will be 5 * : 


preparazith of all the chemical medicines in pre- 
ſent, uſe, with an explanation in particular of 
the regulations now eſtabliſhed by the college of 
phyſicians in their new diſpenſatory: alio the 
imelting, refining, and fuch like proceſſes on 


metals; together with other operations in thoſe 
trades, or employments, Which Gepeng. upon 


the principles of chemiſtry." Fon LJ 

In all theſe it is propoſed to deſcribe 3 in the 
plaineſt a and fulteſt manner the method of pro- 
_-ceeding 1 in each operation, and to deliver the 
 "Cautiobs neceſſary to be obſerved-in them. 


Wi rr regard to the philoſophieal part of che- 
miſtey, the 1 proceſſes are ee 4 
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ſuch an norder, as may be moſt conducive rowtds 5 


ration; and ſuch others are added, as are — 


£7 fire for explaining the diſcoveries, which have 


hitherto been made in nature by chemiſtry, be- 
ſides ſome attempts towards farther advances. 
In the progreſs of theſe experiments will be 
given an agcount of the eſſential difference be- 
tween animal, vegetable and mineral ſubſtances; 
of the nature of nutrition, vinous fermentation, 
and putrefaction; of the nature and different 
operation of menſtruums, where with bodies are 
Ave « t $f che haare and opetatians of che 
air, how aqueous vapours and clouds are ſuſ- 
pended in it, by what means it cauſes bodies to 
burn; and why it is preyed upon by them in 
| ing; how air is petierated toy fora an 
and Gftfllations. . - 1 
In general it a be ſhewn to whas princip 
| Þ6dies owe the confervation ef cheif diſtinct 
Forms, and whit pe wers procure tcheſe changes. 
whereby the Na . e is Prerpernally 1 85 57 
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parts dem pſſe. Tüäe Jrnus Kahle bear z N 
ckat of water, of ſand; the open fireg:iandicche— 
two kind of the 
furnaces for each of theft hears fo che 
blaſt and wind furnaces bag likewiſethe athanor 
for continaibg an equable: degree of heat any 
length of time NAT intermiffian, and wit „„ Ni FRY 
' ſmall attendance ; alſo Vigani's ex tempore TY 
| furnaces compoſed of loafe Vicks only, to be 1 
ſet upand taken down at pleaſure, wherewith al! 
40 . cl dee Mk 855 
ou rmed by thoſe, who have * 25 1 
5 laboratory; e he Era 
Surg hy: o . 


7 | 4s % * * . A ; 4 E 8 i 1 17 x 8 3 by 
.F * A "41+ © 1: 3&1 228 * "41.1 : 10 ie 2 
4 g - 


- 


e p ⁵ p HIPs TE IRR © To 


LE CTURE w. Pp. 63: 


Or chemical analyſis i in general. The chemi. 
eal principles produced by the analyſis of bodies 
enumerared. In 'particufar of. water; why it 
dilates in freezing; experiments with freezing 
mixtures, and the cauſe of their operation conſi- 
dered. Of ſalts and ſpirits; the acid, alkaline, 
and neutral; the criterions, whereby to diſtin- 

vin acids and alkalis. Of oils, and their in- 
Famiiability : burnin] conſidered; with the of- 
fice of the air in it illuſtrated by experiment 
alſo. why water exting ines fire. Ofearth, the 
fifth principle. Of 5k TOO ſeparated 
| from bodies by ai ſtillation. ion, M 


Ft yu * Fe e 
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| * heimical compoſition. in R Of 
menſtroums; their action explained; hy heat 

promotes it; experiments on the heat and cold 
produced in; mixtures. andi diſſolutions, and the 
cauſe thereof conſidered: concerning precipita- 

tion and 84 js eee Why falts ſhoot oy 
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Antal and vegetable ſubſtances ar ive 
by diſtillation; re all of the animal, and 


ſome of the vegetable are e ſhewn to produce an 
1 > alka- 


— 


__ freely 


N a 


alkaline Irie, -and ult;befdeSiaiol he reſt 


of the veg etables containing an. acid ſpirit with 


an oil; l leaving a black ol to be fattber ex ⸗ 
| ai keteafeer MK. and urine” confider a 
articularly, | and erf eriments_ made with the 
hoſphorus of urine, AP . made. 
I e va our collected. 
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| N putication got fanher — — of the 


| alen ſpirits, and oils of the preceding lecture. 
How oils are ſepatated from watry liquors;: The 


diſtillation of the natural (balſams.exemplified 


in turpentine; whence roſin,) both yellow and 


. black ; how turpentine is gathered, and how 


tar and pitch are made; /'The;diſtillation of eſ- 
s$.: why theſe oils and reſines riſe ſo 


ſeptial 
while other 6ils lighter than ſeveral of 
theſe can be obtained only by expreſſion. Thie 
ſublimation eee and camphire- 100 212 


ey, 
5 3 2 5 * „ Jet "3538 48 N i8 * AF? 
4 | . 


41171 


krorus 


ie 1464145 10 5 48 5 0 Bisse 9 2 
Tur aerial vapout yy 15 A al and 
vegetable Sb or me 2 5 con- 
ſidered. The effect urning aniq;al and ve- 
etable ſubſtances, i A” F open ny 10 — fixt alka- 
— ſalt 4 8 prepared; Tachenius's 


method; pot- aſnes and pearl · aſnes are 
made: hora Galle 1 Ee ES. on what hath 
| Wr E deten e eon . 
i 19 le ache emden 150 211 
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gg fertacnration and Pareien. e = 
lation ſwestneſs Pony, to vegetable. fermentation: © 
here ſugar. diſtilled; 85 dag at 5240 ed in 
its Sele e to a me kio © 
Wine, then o vinegar; Why 0 WN 
operation inquired into : 12 inflammable ſpiri 
diſtilled from wine, and farther purißed; of rec- 
tified and proof ſpirits, with the methsd of exa- 
mining the ſtandard of ſpirits : vinegar alſo di- 
ſtile : the original of tartar; and other eſfuntial 
fales ; the purification and diſtillation of tartar 5 
 eream-andieryſtals of tartar.” ns | 
may he ſeopt or promoted. : Phe effects of pu- 
Rafael; whence animal en, Explained; 
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Conne ban | the i re of 
Ae cone e e red x. 4d the ER 
the compoſinons by che ſpirits and ſalts +. 
fixt alkaline ſalt run Por. deliquium, as It 
been commonly ſtiled: alſg irit gf wine recti. | 
fied by theſe falts. * Theſe ſalts fermented both 
wich th e acid of vinegar, and of __ z whence 
givrericus Wee e and 
ET tartarui folubile. he” effects of he acid of 
vinegar. on coral, and the like terr ions fob- 
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| kaline ſalts: ſoap: of tartar: why. theſe teln 
_ cauſe a ſudden ſepatation of the volatile ſalt 
from freſh urine. The tincture received by 
ſpirit of wine from theſe alkaline ſalts conſidered. 
The ſolution of eſſential oils and volatile refines 
by ſpirit of wine: tinctures drawn from vegeta- 
bles 2 wine and i its PTY 4 here” tract? Leng 

| 0 5 Te 8 


i 
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or dae foſſil and ſimilar ſalts; of ſea-ſalt, | ni: 
tre or falr-petre, alum, yitriol, and borax ; their 
hanf. Theſe ſalts conſidered particu- 
larly; + Their diſtillation, and rectification of 
their — ſpirits. The calcination of vitriol. 
Its oil. Glauber's ſal mirabile. A falſe tarta- 
rum viedlitdih! Aqua regia and fortis. The 
dying of ſearlet. Why Glauber's ſpirit of ſeas. 
ſalt and of nitre ſmoke inceſſantly; and Why 
acid of vitriol expoſed to the alt increaſes in 
bulk. Here occaſionally how vapours are raiſed, 
and why condenſed into clouds. FO © each of | 
the hag AFL ls obtained prigitially, 
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LECTURE XIII. p. 187. 


Sal rs: farther conſidered. The effects of the 
acid ſpirits of the preceding lecture on one an- 
other, and on other hodies: theſe acid ſpirits fer- 
beg with the fixt 1 8 ſalt of W 

an 
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and what ſalts are thence produced; here tarta - 
rum vitriolatum: the like experiments with the 
volatile alkali; here the compoſition of ſal am- 
moniac, with its ſublimation ; the earthy part 
of all theſe ſalts, except nitre, precipitated by al- 
kaline ſalts; whence ſome light into the nature 
of nitre: the fixt alkali more powerful than the 
volatile; hence the decompoſition of ſal ammo- 
niac by a fixt alkaline ſalt, the ſpirit of ſal am- 
moniac. The purification of animal ſalts by 
ſpirit of ſea-ſalt, and ſalia volatilia oleoſa. The 
nature of the a ee made with alum: the 
Pruſſian blue here prepared, and ſhewn why a 


The effects of the acid ſpirits on oils and cam- 
phire. 3 „ 
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Or mineral ſulphurs Whence 


ii * 2: 
brimſtone obtained. Here the general defini- 
DOIz © ; 5 | tion 


# 
f 
4 


. 


* 
- 
6. 8 I 
8 * * 
2 % 
R 
wv d 


ik called 


Lew of fonts; EO ies, of 


pPyrites or marcaſites. Common brimſtone 921 


compounded; wfence ſpiritus fülphuris 
campanam, and the ph oe e the 1 
ſent pharmacopœia: why the ſmoke of brim- 
ſtone checks vegetable Nemottacit ho bitu- 
mina differ from ſulphur: ſulphur not to he ana- 
lyzed by ſimple heat, ſubſiming intire into 


flowers: ſulphur diſſolved in oils, and by the 


|  eoxrpi 


pe of fixt alkalinę ſaks in water: here _ 
balſama ſulphuris, ; * par ſulphuri 
ſterium Fulphatio Foiminned mw wich 

. - Hitre; whence ſal Wb and ſal polychreſtus; 
the en ee of gun poõw der. The uſe of 


gun-pomder. Pulvis fylminaps,, Phe 

| general. ructure | rackets, bombs; gfanadoes; : 
and FT Fe ire moo „ yath, the. reaſen of; their 
effects mberg s phoſphorus made. Orpi- 
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At 1 8 8 e 1551 iritus 1 1 5 Ge | 
cur 7 Mr. Boyle s fuming liquor with 
an b 2 | 258 
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ſulphur, 3 and ſal ammoniac ; Fedpatherie ; 
ink with lime and orpiment. The uſe of lime 
in making ſoap; here ſoapy. both hard and ſoft, 

prepared: the uſe alſo of lime in . and 
refining, ſugar: ſulphur diſſolved by lime; 
whence ſulphur precipitatum, commonly called 
lac. ſulphuris. T he: OE: af: \Bakduinus i 
Aker e Snitch od e ad: boot 
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5 ene character of metals, perfect and 
imperfect: The calcination of the metals,” How 
lead, tin, copper, iron n, and quickſilver are cal- 
eined by our fires; whthce from lead minium. 
Silver and gold not reducible to a calx but by 
burning-glaſſes. From e ee 
calcinatus, uſually. called precipitatys per ſe; 
alſo from lead, litharge. Fro Tead -and tin to- 
gether, the powder called putty, wherewith me- 

als are poliſhed; how this differs from the putty | 
of the glaziers. Lead is uſed in plaſters, From 
iron, crocus martis aperiens; 18 lead, vitrum 
faturni and flint-g ola "The manner of glazing 
earthen ''wares Rete deſcribed. The particular, 
phzriomena'in the calcining of metals by the 
burnihg -glaſs. How calcined metals may be 
reſtot Spelter ſhewn to flame upon melting. 
The cauſe of ee and of ſuch e 
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be ag jon of the acid ſpirits upon metals, 
hoſe of nitre and ſea· ſalt ſuffice fot diſſolving 
: Fa metals. Thele ſpirits ſometimes corrode the 
metals! into powder. only, ſometimes diſſolve and 
convert them into a ſalt capable of cryſtalliza- 
tion, hence the lunar eauſtic. The precipita- 
tion of diſſolved metals, hence aurum fulminans, 
mercurius precipitacus albus. How gold! is re- 
| fined from ſilver. By oil of vitriot diſſolving 


iron, is made ſal martis; by corroding dick . 
ver, turbith mineral. Hence alfo vitrſol of iron? 
and oleum artis per deliquium; Tin diſſolved 
in vinegar produces ſal Jovis. Ffem lead and 


vinegar, faccharum ſaturni. The making ce- 


ruſſe. From copper and vin . verdigreeſe. 


From ſpirit of nitre and quickſilver, mercurius 
precipitatus ruber and arcanum corrolinum. 
Filings of iron aũd tartar produce chalybs tar- 
tariſatus and Helvetius's ſtyptic. The action of 
theſe acid i ſpirits on the imperfect e whenee 
mazilteria m biſmuthi. 
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'LECTURE XVII. p. FAY 


Taz action of ſolid ſalts upon metals. Here 
mercurius ſublimatus corrofivys, its uſe in tefin - 
ing gold. Mr. Boyle's berpetually fuming li- 
quo. "Mercyrius « ulcis. + he cauſticum Anti- 


moniale, known by the name of butter of anti- 


mony, einnabaris antimonii, oleum antimonii, 


mercurius vitæ, diaphoretic antimony, bezoar” 


mineral, and the bezoardic ſpirit of nitre. From 


| ſal ammoniac, flores falis ammoniact martiales, 
8 or 
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or ens yeneris, ſo eelied; au „ muffrum or 
moſaicum. Ks alſo the corroſion, of the me- 
tals by ſulphur ; whence factitious cinnabar, and 
chalybs cum  ſulphure Preparatus,” e 
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LECTURE XIx. p. „. 5 


0 ſeparation foetaly from their ores, and 
at reaſons of the ſeyeral gperations uſed for this 
end. Of the gold andifilver, ores of America, of 
the gold Lola of Africa, and how the metal is 
chere collected: how the ſame metals are ob- 
tained in Europe; how lead, tin, copper, and 
iron are ſeparated from their ores by charcoal; 
and how lead, tin, and copper are ſeparated by 
pit: coal. How the refiners melt, what they call 
Ein ſweep- The ſeveral ores fhewn, and alſo mo- 
deln arne ſeveral ben e 0 r e ek om! 
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LECT URE-XX. p. 599.55 5 
Or. + erg, with the nature of the "EY 


kinds of flux-powders. Efays of the; metallic 
ores performed. 


LECTURE. XXI. p. 294. 


Tur ſeparation of the imperfect mere from 
- their ores, The . of quickfilver from 
its ore, in 0 1 8 ar from native cinnabar abar. How, 
biſmuth 1 8, ked from. it ore. How ſpeltet is 
rode 1 k meta The prod production of an- 
Rn ang, operations, on it; the. 1 4 2755 anti- 

the calx commonly called di Phoretic an- 


rigny; cedaerd 2 We s fore en 


22 


4 an; 


0 gilus 0 of antimony, erocus antimoniiz regulus 
_  ſtellatus, and vinum emeticum. The antimonial 
cup. From the ſcoriæ, the golden oil of antimo- 


ny. Gold purified by antimony. On arſenic, 


Zaphor, and malt er oe; > mineral called black : 


lead. pv 1 
— LECTURE: xxII. p. 304. 5 
Or refining, Gparatings: and other: prepars- 


tions of metals. How gold and ſilver, are ſepa- 
rated from lead, and how refined by this means. 


Why: melted glaſs ſticks to iron, though to no 
other metal. Litharge made. How the ſepa- 


ration of metals is performed at the mines, how | 
by the refiners, and how in eſſays. How filver 


is got from lead, how ſeparated rom WIPE * 
20 0 e both opined | 


LECTURE XXIII. p. 312. 


Armin we andocker operations on metals: | 
Braſs and ſteel made. Steel hardened and tem- 


pered. Why filver and gold are alloyed : an ac- 
count of our preſent ſtandard, with the changes 
it has undergone. Other mixtures; whence 
| bell-metal ; cannon- metal; the metal 'of organ- 
pipes; pot metal bronzes of all kinds; Bath 


metal; pewter; ſolders of all ſorts, and by what 


artifice ſolders are made to join te the metals; 


how iron and copper are tinned, and how ſilver 


Wire is gilt; amalgamas; how glaſſes are foiled 
with quickfilver, and how nn Is per- 
formed, ENT 
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LECTURE XXIV. 5.33. 
1E CONCLUSION: Wo qu. 


8 recapitulation; with additional ex 
perimenis. Here conſidered the two univerſal 
active principles in nature, the repulſive and at- 
tractive, gnd ſhewn that the rſt is owing, to ſal- 
phur, and the other to the acid in bodies: and 
conſequently, that the acid principle unites the 
parts of bodies, and. preſerves to cath its reſpect· 
ive form, unleſs an external acid is applied to 
the body under circumſtances, whereby the body 
is broken, and a new compound ſucceeds, The 
nature of the air farther explained: that the air 
cauſes bodies to burn by the ſame principle as 
acid ſpirits corrode metals nd other terre rious 
ſubſtances. 0 Fg Go B 

Tue lecture coocluiles with fone obſervations 
on the changes io. the taſtę i bodies, on colours, 
and with an explanation of the nature of mineral 
Waters. mes es iy ney phry 444 1 bits ee 77 
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of Chemiſtry, and its 
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E operations in the galenical Phar- 
are few and fimple 
emical ate more comp 
ater variety, and a more artificial 
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creating of this part of 
only neceflary to def cribe the op 
: .xpla 1 the principles pon u 
| al deductions which may be 
| chemiſtty has not only 
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been cultivated by phylicians, as adding to the 
| ſtock of the more ancient medicaments, but for 
the inſight it affords into the conſtitution of natu- 
ral bodies; whereby it promiſes no ſmall improve- 
ment of the phyſiological branch of medicine, 
by leading to a farther knowledge of the nature 
of our blood and eee ocherwite 
be obtained. 

But, previous to the treating af both theſe . 


uſes of chemiſtry, it will be requiſite to give 

ſome general idea of the arts and whence it 1285 908 

took its riſe. 71 
That all ſenſible bodies are ON of many 


different parts is evident, becauſe they can be 


broke to pieces, and divided into very minute 
fragments, by the inſtruments of artificers. Ac- | 
cordingly, all mechanic performances conſiſt in 
dividing, re:uniting, and varying the, fo me * 
bodies; nay, the operations of nature, by whic 
all things ſubſiſt, through the alternate _— 
tion and renovation of natural dodies, . {em 

be only a continual ſeparating and Reins 


8 


the parts of matter, by the means rekt 


Tenamenft nature fitted to that end. . 
Chemiſtry, according to the extent at preſent 


ee to the art, is an artificial application of 


«theſe; natural powers, whereby to diſcover the 


caature of theſe powers i in what manner ey 


e OP/OHEMISTRY. 


ct; as likewiſe, by the changes thus wrought 
3 to find out their make: and conſtitu- 

5 and alſo to form new productions uſeful in 

1 human life. VVV 4 | 

The two. ark . of chin la. n is 

; toys Trad Aical My: chemiſtry, are the Rang 


ky: = wa to 95 antiquity of. e theſe, I 
3 not know, that the application of chemiſtry „ 
to phyſic ean be traced higher than the learned 
times of the Arabians. In general, many of the 
| pions: forms, under which medicines are uſually 
-adminiſt d, we Owe. to them; and to this day, 
retain many words in pharmacy. derived from 
their language; ſuch as, ſyrup, Julep, lohoch, 
and the like, which are originally Arabic. words. 
| Among the preparations of pharmacy in ge- 
en ſome only mix the medicine with ſuch 
other ſubſtances; as may preſerve. it froin corrup- 
tion, ſo, that it may be kept a lo onger time fit for 
Mi the. ien ſome: is no more e than fo 


wh + © 


eines As. are agreeable to 15 palate; 5 
= "others ſeparate a; part from the groſs material, 
whereby the medical part of the material being | 
FOO from the reſt, it may not only be taken 

ch leſs reluctance, but rate more for- 
eibly, unitec with the e the com- 
9 „ ö | "Py 
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"= 11 e UR'SE Part, 
pound moreover, the effect o boch kepa⸗ ee 
Parts is oft times very different Kom eee 
f the con | ind itſel. Ak Ad 1 15 Ui Eur der 

Decoctions in water are prepiradibte" where 
the juices are ſeparated from the groſs parts of 
the medicine by boiling; and this preparation : 
has been in uſe from the earlieſt times: but, be- 
"Hides this firiple method of ſeparating the effec· 
tual from the ine fficacious parts, the Arabians 
introduced other more artificial Kinds of para- 
bin pecan purpoſe, by themical operations. 
The other braneh ef practical ehemiſtry, 
which conſiſts in the ſmelting and refining ef 
metals, has been in uſe from the earlieſt ac- | 
counts of time. Indeed, this is an art 10 fecef. 
ary, that, till it was diſcovered, men yo ft 
have led any other than a favage life. 
Though both "theſe fübjects are at 2 cent 
cviidered as the proper objects of chen iſtry, 
yet it muſt be confeſſed, that the art was very 
different in its original. The name of chemiſtiy 
ſeems firſt to have made its appearance in tlie 
world with the ridicutous pretence of converting 
other ſubſtances into gold and filver. Howan- 
dient this fanciful ſcheme has been, or Where it 
'Airſt' took its rife, is not caly to dete | 
certainly owes not its original"to-the'/ \rabians 3 
For i it 9 Gree es 


"ages 


2 


1 k o 
e. * It ; | 
* 4 $4 
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ks before, they bahn communication wich 


chat pegple. The name: f the art occurs. in 


Julius: Fermicus, an guthor near the, time of 


: 


Canſtantine the Great; and within an age ox-twe 


 akcer,..the ſchame. irſelf of making gold, and 


Glyer, ig mentioned, hy other authors, as [ 


'  ly/: pretended: to. Ang, on the other hand, | 


Abul Farajius, an eaſtern, Vriten, aſſuses- us, 


- that as the wandering Arabs were always de- 


ſtitute of arts, ſo thoſe wha lived: in fixed habi - 


5 tations, had no other ſubjects of literature among 


them, befote the times af Mahometaniſm, than 
tbe ſtudy af their language, and poetry ; they 


wade no pretenſions to any ſubject of philoſo - 


phy whatever, nat even aſtronomy 3. though, for 


the uſe of agriculture; they were abliged to ob- 
ſerve the rifings anch ſettings of ſtars zi yet in 
this they confined themſelves merely ta ꝑracti- 


cal obſervations, withont attempting to raiſe any 


atſtronamical ſyſten upon them. Now; Ahe ear. 
| Jieft writers upon this art of gold · making always 


give themſelves. the name of philbſophersindo = 


high; a ſtrain, as if they only were worthy-bf that 
appellation: rhey likewiſp ſpeak of their art, as 
of very great antiquity but we have no writers 


that can with any reaſon he ſupipoſed 


* upon . 1 


prior to che tranſlation of the Roman empire 
from leaꝶy o 9 are 
0 5 3 ECT 200 = 


Pd 


s are ©OU'R/sS E PAT IJ. 


found, in ſome of the libraries of Eorspeg pients : 
with very ancient names prefixed, ſuch" as of 
Democritus, and the ſtill much more ancient 

_ Egyptian, Hermes. This has made ſome mo- 
derns fond of imagining the art to have been in 

Egypt from the earlieſt times: bur theſe are 
eredulous gentlemen, and proceed upon tho 
ſuppoſition, that this piece of ſxill did really 
once exiſt; that the immenſe wealth thoſe peo- 
ple boaſted of to ſtrangers, was produced by 
this art; and even give ear to the tale, that 5 
e hold,” : ar Ny. this-nation'in fub- 


Aha 


— e ns don dere 
by which they were inſtigated and enabled con · 

tinually to rebel; whereas it is extremely incre- 
dible, that fo much as a pretence of this kind 
could have exiſted among that people, and not 
have come to the knowledge of the Greeks, 
vhile they were maſters of that country, hows. 
ever induſtriouſiy the ſecret might have been 
concealed. If, therefore, this imaginary art did 

not take its firſt-riſe among the Greeks, in the 
latter times of. the empire, When learning and 

knowledge declined, as maſt probably it did 
not, I think we muſt look out for ſome other _ 
ſource whence to derive it. Travellers inform 


* ws Re Gs: e ber boar ages at leaſt; 
3 oy. 
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been purſued with aſſiduity by many of the peo» =. 
ple of the, Eaſt; and the Romans begab to have 
7 communication with the Perſians even before the - 
removal of the empire eaſtward , Which, upon 
that nearer approach to them, muſt have en⸗ 
| creaſed : by this means, therefore, they might 
2] become acquainted with this, and perhaps other 
| fooleries of the eaftern nations, with which, in 
the decline of arts, they themſelves were capti- 
vated. | 1 1H SET A . 72. TI 
It does not appear, "thir A application of 
any « chemical productions to medicine was at- 
tem ted thus early » "but the Aravians cxprefly = 
applied chemical operations to this p „ 
. the abſurd c of diſovering, by 5 


„ 


We, 44 Ex + 4 


be. a nwerfal remedy 975 all diſeaſes what. or 


| ever, 18 of a more PAR ns date. If Paracelſus 18 | 
| not the firſt, he 1 is the moſt eminent of the pre- : 
tenders to this incredible ſecret; to ich Van 
Heimont has added the farther extravagance 3 
an antidote even againſt fate, and Promiſes no 3 
leſs than immortality itſelt. 
The firſt of theſe, Paraceifus'® "whom every 
true adept admires to this day, appeared at the 
time of that grand reſtoration of arts and learn- 
ing, when ſcience began to be delivered from 
the ſhackles par. on the . * knowledge 
| „ eee oc * 


F 


vis 10 : Pacer | 


55 * 7 # an "veneration [4 8 ity, 
which, till then, had been a an effefual bar againft 
1 TL a of; any Kind. At this dime aroſe | 
elalius, by whoſe labours in anatomy, the dic- 
2 tates of the ancient ſages were > brought t to: A Juſt 
£3 trial, whereby the formal de 25 ines of the ſchools, ; 
25 built « on Axiſtpile and Galen, were found not 60 
; infallible as. had hitherto bee vreſun me ed 5 anc 
from hence a genuine method ny inquiring into 
8 mature Was gradually introduced. Ly this 1 1955 „ 
Paraceſſus alſo entered the litts, 2n ec lared | 
ppen war Pon the ſchools, ls | difavowing, f. in the 
Fo moſt gpprobr ious terms, the hole ancient doc- 
7 $4 trins, and, the philoſophic ,4 ſtems, 'by which 
2 2 cheſs offent: atious ſuperfluities were ſupported, 
g opts Ly Wen had as 5 x] im plicitly| (derived, 


5 = 5 the 95 Fry 55347 ever 1 on 8 | 
Find, From the age of five and twenty, his life 

was ſpent. i in drunken debaucheries with the mel 
illirerate people his whole pretenſions j in Phy- 
| orted by + a daring, an 1 incofifiderate ule; 


e manner of more modern ga of 


_ afeer the 
a s powerful. medicines, (though „ Perb PS, 


* # » Oporin, Epiſt. ad euer, et Wien 
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rinus, His Aae and. aba, 105 3 1 
eyer could keep bis präckice in credit, above 2 
year in any one place. What kind of refor- 


w mation he aimed at, tay be Judged of by the 
following . where, in cenſuring the 3 
doctrine K* n in faſhi on, of e A ppointing directors VV £8 | 


ts guide medicines to the lead part, bo fe 


1 4+ 


plains the matter thus: : Nan enim eb modo medicins 


 Provehitur, , ſed feipfem 7 onigvet per vñ 3 HE ." 2G 
aging, For example, eyebfig Er has in itfelr 32M 
| He fort and irhage a che eye: 15 Wy I 
z; taken 16, it 175 6, anck ſtöps at its 00 ttt em. e 


ber, And? ith the fort of thar member; To that 


the ehebriglir becomes ent rely eye. A like 5 
maanef, 1 ebritained ile form of af the mem. * = + oe BY 
bers of the Human b 50d in plants, ſtones, is; „ 
— and] widerdls,” 5 ö 


Thus, tough From! "this time the fciences in 
— general began to be cultivated in 4 more ratio- 
nal manner rhatr befdte, "chemiſtry did not ad- 
vance by the fare Lee with the reſt, from its - 
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which, till then, had been an effefual bar againſt. 


improvements of any kind. At this time aroſe 


Veſalius, by whoſe labours i in anatomy, the dic- 


tates of the ancient ſages were brought to a Juſt 8 


trial, whereby the formal doctrines of the ſchools, 
built on Ariſtotle and Galen, were found not ſo 
infallible as had hitherto been reſumed ; and 
from hence a genvine niethod of inquiring into 
nature was gradually introduced. At this time, 
| Paracelſus alſo entered the liſts, and declared 
open war upon the ſchools, diſavowing, f in the 
moſt opprobri ious terms, the Whole ancient doc- 
trine, and 3 philosophie ſyſtems,. 'by which 
theſe, oſtentatious ſuperlluities were ſupported, 
to which all men had as yet implicitly ſubſcribed, 
But nothing more rational, that ſhould prevail 
with men to quit the dictates they had embraced 
from their earlieſt youth, could. be expected 
from one of this 1 man's character, which was per- 
haps the moſt abſurd that ever impoſed on man- 


kind. From the age of five and twenty, his life 


was ſpent 1 in drunken debaucheries with the moſt 


illiterate people“; his whole pretenſions in Phy- 


fic ſupported by a daring and inconſiderate ule, 


after the manner of more modern empirics, of : 


ſome powerful medicines, (fliough, perhaps, 
— Oporin, _ 24 Sofenandr, et Wier, 


much 


1 
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much fewer in number than is commonly pre- 
tended) in which it muſt be ſuppoſed he was 
ſometimes fortunate; but probably much oftner 
unſucceſsful, if he ſcrupled not to own to Opo- 
rinus, his admirer and follower, that he ſcarce | 
eyer eould keep his practice in credit, above a 
year in any one place f. What kind of refor- 
nation he aimed at, may | be judged of by the 


following ſpecimen, where, in cenſuring the 


doctrine then in faſhion, of appointing « directors 
to guide medicines to the diſeaſed part, be ex. 
plains the matter thus: Non enim eo modo medicina 
provebitur, ſed ſeipſam ; promovet per virtutent ſue 
;maginis.* For example, eyebright has j in  itfelf 
the form and image of che eye: whence, when it 
is taken jb, it paſſes'to rand ſtops at irs ow mem- 
ber, and vin che form of that member; fo that 
the eyebright” becomes- entirely eye. In like 


* © * 1 


manner, 1s contained the form of all the mem- \ a 
7 ay in Plants, ſtones, . 


bers of the human boc : 
and m m iderdls, 1909 1 

Thus, Age from this time the ſciences i in 
general began to be cuſtivared'i in a more ratio- 
nal manner than before, 'chemiſtry did not ad- 


vance by the fame degrees with the reſt, from its 


+ Conting.de Hermetie Meticia, . 1 n oer. 


pit. N 
# Labyriath. Med, e. 1. 


Pro- 
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nh jalifiibg i der this mad: 
man, and rendering themſelves ridiculous by 
labouring in earneſt to find a meaning to ſuch 
drunken ravings, and profeſſing a veneration for 
one, who could aſſert the ſpleen, and even the 
| kidneys, to be parts noxious to life, and ought 
to be deſtroyed ; nay, could treat the idle tale ; 
of Fortunatus and his wiſhing- cap, as com ö ſed 

by good and holy 7, "> 
But, indeed, it has been the fate of . 
try to be, for a long time, chiefly cultivated by 
men fo far removed from that ſobriety of mind 
and judgment neceſſary both in philoſophical 
and medicinal enquiries, that they have rather 
rivalled each other in extravagancies, he being. 
moſt admired, who abounded i in conceits the 
| fartheſt removed from good ſenſe. _ Of this no 
greater proof can be given than in Van Hel- 
mont, who advanced himſelf to become a dan- 
gerous rival in fame even to the great Paracelſus, | 
by thoſe dreams, and doting fancies, with which, 
in obſcurity, he amuſed his rambling i imagina- 
tion, that render him no leſs an object of con- 
tempt, than the ſupercilious ignorance of the 
other merits our ſcorn and indignation, ; | 
Theſe men's abſurdities, as well as the ridicu- 
lous original of the art, would naturally preju- 
dice men of underſtanding againſt it; but as it 
1 0 n 
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has at length been alſo cultivated by men of 


more ſober minds, it has ſurmounted theſe 
prejudices; and being found to have ac- 


tuoally ſupplied us with many valuable remedies, 
a juſt diſtinction has been made between the art 


itſelf, and the follies of its profeſſors; and ſuch 
chemical preparations as are found to have real 
uſe in phy ſic, are univerſally held in due eſteem; 
without being either extravagantly extolled by 


one ſet of men, or ene epregines. by 


another, G3 
The purſuir after. tha philoſopher' $ Gans, or 


the art of making gold, and the ſearch after the 


univerſal medicine, are now diſtinguiſhed from 


the more vulgar part of chemiſtry by the name 


of alchemy; and it is highly proper, that ſuch 
extravagancies ſhould be effectually diſtinguiſh- 
ed from what is uſeful, that while one is treated 


with the contempt it deſerves, the other may not 


loſe its. eſteem in the minds of men. 
But beſides the two uſes of chemiſtry: W 


mentioned, that of preparing medicines for the 
uſe of phyſic, and that other, which relates to 


the metallurgic art, there is alſo a third pur - 


poſe to which it has been applied; which is the 


improvement of natural philoſophy, and by its 
operations to gain a further inſight into the con- 


lame natural bodies. For this deſign, che- 
miſtry 
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miſtry is abundantly fitted; for thore ig no way 


d obvious of coming at the knowledge of the 
fkructure of bodies, as by dividing them, and 
ſeparating the parts of which they are compoſed, 
ſo that each part me be were een md a 


: ſeparately.: | 1 855 


The firſt enquiry to + be- 3 into h 
bodies, fuch as animals and vegetables, is by 
taking to pieces the organs of Which they are 
compoſed; and to conſider the . ſeveral uſes of 
each. Thus great progreſs has been made in 


the knowledge of animals by anatomy; and alſo 


a great inſight gained into the ſtructure of veges 
tables from fuch i inquiries into their compoſi- 
tion, as, from its ſimilitude to what is done in 


the anatomy of ene is OP ig Shel ants 
Ns rann plants. 5 


Thus is found, bes Shir organs 3 8 
enen are rendered ſit to continue on their 


reſpective lives: but how the parts of matter, 


which frame ddl . are ne and 


teach; — . n 3 a 
in this chemiſtry promiſes no ſmall aſſiſtance. 
94 But ĩt is not to be expected, that the fore men 
Gens extravagant writers, whoſe thoughts were 
carried aſtray after thoſe wild: purſuits, of the 
een ne. medicines; ſhould 

be 


——³ . in anions 
philoſophy : in fact, it appears, that, though | 
_ ithey are very bold in their pretenſions, they ate 
here alſo conſiſtent with themſelves, and have 
indulged the like idle n. in adi e, 
Aan natural cauſes. 1 
This uſe of chemiſtry.our mee! Mr. 
Boyle, has cultivated -in -/a manner that has 
done him and the art honour. He, at the ſame 
time that he practiſed in the art with great aſſi 


Auity, has cenſured and confuted the vain reaſon- 


A chemiſts with much freedom. 
But above all, the immortaliſir Iſaae Newtan 
muſt here be mentioned, of whom it appears, 
from his writings, that the art of chemiſtry was 
-worthy a conſiderable place in his thoughts, and 
er wy was very well acquainted with its opera- 
| Nor did he cultivate it without ſome 

e of the like ſueceſs, as he had in all the 
other ſubjects that employed his mind. He has 
given hints that, well improved, will open a way 
to make the greateſt diſcoveries in nature, hy the 

means of this art. Net only his general proofz, 
drawn from chemical experiments, of | ſome ac- 
_ -tive principles: exiſting in nature, by which all 
: nacural effects are eauſed; but his more parti- 
cular thoughts, concerning the nature of acids, 
Fern een admitted. If we do not 
"S167 9 By | . th N reſt 


4 A COURSE 1Parrt, 
| reſt ſatisfied in expatiating upon theſe: general 


hints he has given us, but make that uſe of them, 
he intended; and conſider them as guides to a 
more particular diſcovery of the nature and man- 

. ner of operation of theſe powers, I doubt not, 
8 at length ſome happy genius will ariſe, who 
ſhall open to our view a new and large field of 
diſcoveries. This I am the more emboldened 


to ſay, when J conſider the diſcoveries this great 


man has himſelf made, not only in the larger 
ſyſtem of the world, but alſo concerning the 
operations of nature in the ſmall parts of matter. 


And as this latter part of his diſcoveries. are 


made by the confideration of light; and the mu- 
tual action between it and bodies; ſo we are to 
take notice, that the operations of chemiſtry are 


- principally produced by the application of heat, 


-which is the great inſtrument that nature herſelf 
-makes uſe of in all her operations, and appears 
always to accompany light in proportion to its 

quantity. And what ſhould farther raiſe; our 

expectations from experiments made by the ap- 

plication of heat and fire is, that heat is ſuch a 

univerſal inſtrument of nature, that the light of 6 


the ſun, by which all nature lives, ſheds its vivi- 


fying influence by its power of producing heat. 


As I deſign to purſue this Courſe of Chemiſtry 


in the method I judge moſt conducive to illuf- 
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trate the application of this art to natural philo- 
ſophy, 1 ſhall begin with explaining, as diſtinct- 
ly as I can, the nature-of heat; for, ſince the . 
operations of chemiſtry are produced chiefly 
by heat, in order to judge of the changes wrought 
in bodies by chemical operations, it is neceſſary 


2355 to know how heat operates, and What effects, in 
a it is diſpoſed to produce in the ſubjects, | 


Phy, 


- * 
whergon it acts: and this 1 deſign for the ſub- 
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10 asg. at the lat meeting, to open GY 
chemical. proceſſes with ſome conſiderations 


. 3 


1 


on the nature of heat. 
The moſt conſpicuous eule of den js the ſung 
without whoſe beams, a univerſal cold would 
overſpread the face of nature; all motion and 
life would ceaſe 3 and the whole earth, with all 
things it contains, would become one dead maſs 
- of matter: but the ſun, being alſo the great pa- 
rent of light, it has been uſual to ſpeak of light 
and heat promiſcuouſly, as if the immediate in- 
ſtrument of both were the ſame. However, it 
muſt be acknowledged, that they do not acceom- 
| pany each other conſtantly in the ſame propor- 
tion. I admit, that heat always follows light ; 7 
and that the degree of this heat is proportio- - 
nal to the quantity of light: for though it is 
certain, that we often fee light, where we feel no 
ſenſible heat at all, (ſuch alight is the ſhining of 
the glow-worm, of rotten wood, of the foam of 
the-ſea, of the phoſphorus, and the like) yet it 
muſt not be concluded, that theſe weak lights do 
not give a proportional heat, though it be inſen- 
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ble to us; for our or gen of dt io io be affekt- 
edo by a very mall quantity of light. The 
a light of the moon is greatly more ſenſible than 
any of 4 theſe; and yet its quantity upon com- 
poration, will be found to be excee ding ſmall. 
The light of the mod is the fays of ithe ſun 
reflected from that planet to us "and Wat 
part of che ſon' s light the moo Feecsves, and, 
hom much the light reflected from the moon 
is ſeattered before it comes to us, may be com- ; 
pured without difficulty: / 2 nod 85H 
By this'means might be compared/the light 
ve feceive from the ſun⸗ with that we receive 
from the moon, if the moon reflected all the 
rays of the ſon chien fall upan it; for then 
the greateſt light we can receive from the 
moon, when at the full, and alſo neateſt to the 
earth, vill be exceeded by the-light ef the ſon 
more than 8), oo0 times. But if dee loppoſe 
the moon to reflect but half the light that falls 
upon its furface (which is the moſt that can 
with any probability be ſuppoſed)!" then” the 
light of the moon will be exceeded by: the ſun's : 
naht more than 176,000 tinies' WY in "the 
mean "Aiſtance, of the toon from the eatth, | 
| her light will be exceeded by the fun more 
than 190,000 t times. Some experiments "have 
copeluded it to be ſcarce two thirds of this. 
| ö | Now, 


is A COURSE: Park. 
Now, fince the light of the moon is ſo exceeding 
ſmall, it is manifeſt, why no ſenſible dente accom- 
panies 8 | 
However, ao there is no 1 chat = 
| proportional 2 antity of heat does. not always 
other hand, it is n 170 & is no neceſ- 
ſity for the ſame degree of heat to be always at- 


tended with the ſame quantity of light for many 


bodies will be very hot without ſhining at all. 
Heat, therefore, is an effect produced by the 
rays of light, but may alſo be produced without 
them. But the ſun's rays being the great in- 
ſtrument of the heat and warmth whereby all 
nature is invigorated, the conſideration of light 
very naturally led the great ſir Iſaac Newton to 
enquire a little into ſo very- important an effect 
of it. As a means to obtain ſome idea how heat 
is propagated, he propoſes the follow ing experi- 
ment. Let two thermometers, each included 


under a glaſs, be removed from a cold room in- 


to one that is warmer; and let one of the glaſſes 
be exhauſted of its air, the other not: then it 
will be ſeen, that the thermometers thus incloſed 
will ſoon feel the warmth of the place into 


5 which they are brought; ; and that from which 


| the air has been exhauſted, will be affected near- 
ly as foon as the other. In like manner, if the 
+ |  ther- 
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a thermgmeters be carried from a warm rgom into 
a cold one, they will ſoon be affected by the 
4 cold of the latter place; and that from which 
the air is withdrawn, will feel the change near as 
readily as the, other. For greater. {arisfaQtion, 
he directs the experiment to be made in the 
dark, that the light of the place may not be ſuſ- 
- pected to have any influence in the ſucceſs of 
the expetiment. Now, as the thermometets 
cannot be affected without ſome agent to operate 
upon them, there is ſomething within the glaſſes, 
by which this effect is produced. T he air is 
extracted out of one of them; it is not therefare 
the air that cauſes this appearance; nor can wy 
| heating of the thermometers be cauſed. by 5 
ticles e latent in the air of the warm 4 
for if ſo great à quantity of ſuch partieles were 
to ruſh on the thermometers, by being refleted 
from them, they would become yiſible; for we | 
have already ſhewn,. that a leſs quantity of light, 
than what is, ſufficient to produce ſenſible beat, 
is very viſible: and when the thermometers arg 
affected, upon being removed into the colder 
place, it is ſtill more manifeſt, that they do not 
it cold by any particles of light eſcaping from 
em, becauſe they could not but be ſeen. In 
ls fs there is no room to avoid bene en 5 
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vered, do _ contain in thern ſbitie fübſtance 
that will re main after the air is withdrawn, by 
the means of which the heat i is communicated 
between the Tpace within the glaſſes and the air 
without; J ſo that the ſpace within the glaſſes 
will receive warmth from the ambient air, when | 
the glafſes are brought into the warmer place; ; 
and when they are carried into the colder i room, 
this ſubſtance within the glaſſes will propagate 
its heat to the air without; and by chat com- 
from itfelf fo much Heat ; as ir imparts. to the 
other. F 

By this experiment of ſir Iſaac Newton, we 
Tee; that it is not by the a air chiefly, that hot 
Vbdtes communicate their heat to cold ones near 
hein; nor that hot bodies have their heat di- 
inked by the neighbourho od of thoſe which 
ate colder. An Experiment, which'T ſhall 'now 
make; will farther conduce to ſhew how heat'is 
propagated. If a ſmall wire be held in a flame, 
wherein it Would ſpeedily grow bot; When a 
larger 500% of metal, on WI ich khe flame can- 
Not act fo rbbigly, is „ og to the wire, or 
only Red very near it, in the f ame flame, the 
wire WA nor be affected ſo 'foon as 4 
held in che Hane alone: "Hay, 1 have he 4 very. | 
bender Wire In a Hattie,” under hes, 105 reum- 


ſtances, 
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| | ſtances, without, being able to bring it tg a red 
N heat ar all. We ſee, that che tallſa in the wick 
of a "lighted candle will 1 not burn down to the 
very body of the candle; but that the body of 

2 candle keeps this tallow within ſome diſtance | 


0 cool for i it to take fire, oh 
. : (Here the e experiments Bo "a 


"Theleexperimenrs, Think, vide tho, chat 
every hi hot body neceſſa arily affects ſomething with- 
out itſelf; and hen that ſubſtance without 18 
indiſpoſedto be 0 affected, the body cannot grow | 
hot under tra of op! eration, which woule « ©therwiſe 


„ +£ 


cannof doubt, f but id the diſpoſition n'of 20 body; 
which we term its heat, is owing to ſome ſub- 
ſtance every where preſent, which' being! in any 
place affected after ſome certain manner, will 
communicate heat to any body refiding i in that 
place, in proportion to the degree wherein the : 
ſubſtance is ſo affected. What kind of ſubſtance 
this js; what the diſpoſition of it is, by which eit 
heats bodies; and how bodies are affected when 
hor, i is in the next place to be conſidered.” 

Heat dilates and enlarges the « dimenfions of all 
bodies. This effect of heat has given riſe to the 
invention of the thermometer; which is nothing 
elſe than a veſſel 1 contrived as to meaſure, 
wich, great exaRinel, : the degree of Gregs of 

| 2 3 ſome 


& * 1 
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Bd fluid contained in it. All bodies, both | 
fuid and ſolid, ſuffer this effect from heat; + 
that, when hot or warm, they take , more 
toom than when colder... EE 

The only.exceptions to this rule are woch bo- 5 
dies, which i in ſome degrees of heat are fluid, | 
but, by à ſufficient utic n af it, become 
rigid and brittle. | The molt known example of 
this js water freezing into ice. Water contradts 
itſelf more and more by cold, like other bodies, 
as long as it remains fluid; 3 yet, as ſoon as i 
freezes and becomes ice, it expands, itſelf a again 
very remarkably, * The like happens alſo to 
melted iron, which congeals 1 into a brittle body; 
though this is not ſo in other metals, which, 
when cold, are ductile: but this i is owing to the 
change of texture which they undergo, whereby 
they are rendered brittle. , It is manifeſt in ice, 
from its being lels tranſparent than water, that | 
its PA are become larger. 

( Here thermometers ſhewn 3 and the ſeveral _ 
extended by dra them; z alſo ihe pin ard 
Hole.) FED; 

The reaſon of this ſo Singular an appearance, 
we ſhall enquire into hereafter. _ 

From this general effect of heat in dilating all 
boqies, | jt muſt be concluded, that heat puts the 
the parts of all bodies into motion; for, without 


5 


- | ſows 
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ſome motion in the parts, che whole TOR ah | 
not be ſwelled. We ſhall find alſo, upon further 
examination, that the ſmall parts of matter are 
put and continued, by. heat, in a vibratory mo- 
tion. By this, they emit, when hot to a certain 
N degree, particles which affect the eye with the 
ſenſation of light. The ſun ſeems only to be a 
great globe of matter heated ſo hot as to emit 
light and ſhine. Heated bodies als, by this vi- 
| bratory agitation. of their parts, emit. fumes, 
The fumes which hot bodies emit, are ſuſ- 
Pended from falling down - again by the. air 3 
but the air contributes nothing to their emiſſion; 
on the contrary, it is an ĩimpediment. Bodies. 
| when the preſſure of the air is removed, emit 
fumes with a leſs degree af heat than they will 
do in the open air; as water will boil with a leſs 
heat in vacuo, than when expoſed to the air: 
nay ſome bodies, when freed from the preſſure 
of the incumbent air, will ſend out fumes, which, 
in the open air, never are known to emit any. 
. Having here made mention of the light emit- 
ted by bodies when hot, I ſhall ſkew whence the 
the change of colour ariſes, which isſeen in the 
emitted light, as the dody increaſes in its heat. 
Almoſt all bodies, at firſt, emit red. light, which 


by degrees alters, till with * mk Ries Mets 


Wai becomes white, 20 ct 
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* Sir The) Newom has ſhewn, rhat the rays of 
gbr Which affect the orgalof fight with'rhe eo- | 
four of redneſs,” ate the leaſt 'reffangible of any; 
the yellow light ſomething more tefrangibleʒ the 
6 gteen ! ftill' more; the blue more than the green; 
and che viélke light: möſt of all. Heneè it appears, 
that the action betwern bollies and [the red rays 
iy the Weakeſt; and i the reſt the action is 


trosger in proportion co che degree bf refrin- 


gibility; and agrecably Heretoj a leis action of 
heat ſuffices for expelhing the red raysrtham for 
tlie ret; ant dll the offer rays ate expelled,” in 
ofdet, 4 they are leſs reffasgidle. Wende the 
light firſt emitted by kot bodies is d and 
with tue fefenſe of beat it gradually vhanges, 
oy the deceMon' of rays of other colouts,” tiibe< 
g at length compoimded ef alt eolonrs} it be- 
cores white, - Where the heat is ſo ſtröng as 
to throw out the bla and neighbouring rays in 
an g pegs proportion, the yup emitted is 
blu. ann enn ig 2990 2 d 
Here, pethips, ir may not be in to 
öbbirte an objection,” Which this'acevunt of the 
etriſof of light from hot bodies may poſibly 
fuggeſt aſi hart has been concluded in fe- 
lation e& the Pptopigarioti of heat. It may be 
ſuppofech, that the” Thy? emitted By hot bodies; 


may not be confined withih the limits. ofah8ſs 
| _ 2 5 which 


which affe&s.0 our e a he rays of 
light, as they apptogeh to the extremity of the: 
moſt, and alſo of the leaſt refrangible, grow of 
ſo obſeure a colour, that they ſeem gradually to 
loſe the power! of affecting dur fenſa. d Nowa 
perhaps, it may be ae whether: bodirs, nat: 
hot enough to emit dudidrays, may not, how. 
ever, throw out ſome leſs refrangible i than any 
we can ſde, which, aby falling omotherchodies, 
may excite heat in them. But, notwithſtanding 
this ſyppoſition, ve canc know, that no fuck 
means as this is the primary cauſe ofthe! propa 
gation of heat. This is certain, from the ob- 
ſervation before laid don, thar u hot body 
does not only communicate heat to a cold body 
near it, but likewiſe, that a cold body will di 
m_— the heat of a hot one brought into con- 
tact, er within a ſmall diſtance of it: for this 
dimiaatlon of the hear tan no way be effected 
by the intervention of theſe rays ; for, by the 
cold body's: reflecting them back upon the hot 
one, its heat would father be pteſerved than 
leſſened, ſince we ſee the rays of light, after re- 
flection, excite heat no leſs than e er ifue 
e direckly from the lucid body. 3 . $1462 
Hut to return, hat kind of nibeliitie parts 
| of bodfes. have by hear, Vw 70 row Ives 


3 1 


| 
| 
| 


46 A COvRs ES Parr l. 


Tbere is a mütüal action between nght wy 
bodies; as light is emitted by bot bodies, ſo! 


the rays of light, by falling on bodies, hear: 
them, and are themſelyes refracted or reflected 


by the bodies, But the rays of light muſt heat 
bodies by acting on this ſubſtance, upon which 
their heat depends conſequently the refle&ion' 


and refraction of light are cauſed. by the ſame 
ſubſtance; for; cas the action between light and 
ies is mutual, wirhour doubt, the effects on 


both are cauſed by a common agent acting be- 


tween/them:. Now, ſeveral appearances in the 
reflection and tefraction of light make it neceſ- 
ſaty, that ſame. vibratory motion ſhould be pro- 
pagated by the light, through this ſubſtance, or. 
medium; becauſe it is found, that the light i is 


diſpoſed to be. differently. affected in different 


places, as it paſſes on, the: ſame diſpoſition re- 


turning ſucceſſively at equal intervals. By thele 
alternate diſpoſitions of thelight, I mean, thoſe 


fits of eaſy tranſmiſſion and reflection, into 
which, Gr:Ifaac Newton bas ſhewn that light is 


ſucceſſively Anta, its —_ trangh waffe 
rent bodies. 12 


But if this ie or ſubſtance, 7 4 5 


ve have been ſpeaking, 1 is put into ſuch a vibra- 


tory motion by the rays of light; and, while i it 
is thus moved, by its e hears the becker 
on 
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on which tl ght falls ; it is fan 
6f motion i it pots the parts ef boclel 1698, fa : 
it heats them ; "viz." the like vibrätory motion." 
Ingo the lat place, as elaſtic ſubſfances are tig 
only ones ; thlougn which this kind of vibrator 
motion can be propag tell, We mult conclude, 
that this medium, by y which bodies ate put js 
that diſpo ition, betcha their heat confiffs, is 

elaſtic: and as Our ear is fo form ed, that the 
ee motion of the air ſhall apitare the 
membrana tywpani i in that c ore zan, in ſuch 1 man- 

ner as to excite in us "the i ea of ſound; "fo 
the vibratory motion of this more ſubtile me- 
dium will fo agitate our 6 rgans of Feeling, g. "as" to 


ve us the ſenſation of ie” ace 


Sir Tſazc Newton, in akg of this me⸗ 
Wen has thought fit to diſtingviſh it by the 
name of æther, or the ztherial medium. 


Now, as "the rays of light hear bodies, by 125 Do 


citing a vibratory motion in this æther, and 
thereby communicating” a vibratory motion to 
their parts; ſo other means of communicating 
ſuch'a motion to the __ of bodi _ wi _ 
duce heat, 1 | 

A ſtrong! attrition, or collifion of 1 many bodies 
together, will cauſe a great heat. All metals, 


"no hammering or filing, conceive heat: a ſmall 


bar of iron, hammered briſkly, may ſoon be 
brought 


ATH UR Ro handy 

| we FE a glowing heat; che jron, i ig the axle- 
treo of coach-wheels, i if not well gr akeg, where- 
by the briſk. attrition; is prevented. Jill heat ſo 
much, as to ſet, fire go the wooden axis: and, by 
h ſtriking f fire with a flint and ſteel, the heat is ſo 
great, that the ſparks which, fall ape no leſs than : 
melted globes ſtruck off from choſe Fr ubſtances, 

Nou, it is evident, chat 1 .collifian, muſt 
5 the parts imprefied y upon, of thoſe | bodies, In- 

oa briſk” motion; but ſince 14 vibratory n mo- 


tion. of the t erial medium, will communicate 
ſuch a motion to ch parts of. bogs, and action | 
and. re: action is every where equal, a.quick 1 vi- 
bratory. motion in the particles of bodies muſt 
be capable of exciting alſo in the. medium a vi- 
. bratory, motion, and thereby Propagating che 
ſame through the whole body, . 4 
Why all bodies are. not beated by, mgvon and 

attritjon, depends upon circuryſtapces | in their 
make, which. are to be Jnquired,1 into hereafter:: 47 
but in the mean time, it may be obſeryed, that 
thoſe . bodies which are moſt, heated by the rays 
of, light, are-alſo-heared,, moſt. caſly. by theſe 
other means. 18 
„ We ſhall likewiſe ſee hereaf there are 
ſtill other means in nature of raiſing heat, with · 
out either the aſſiſtanc of. the 12 15 Wb or a 
ebene e © bst now 0 Bi . 
85 ut 
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But now, opon the Ache, what e know 
concerning hear amounts to this. The parts of 
ſolid bodies are Hot 0 fixed, ind do not ſo un- 
m veably adhere to each other; as might! ar'fitſt 
be rhought; but even the moſt rigid are attend- 

ed with a Sipolition;* or rather power; almolt 

continually varying, whereby their parts are 
Tometimes removed farther” from each erhet, 
and ſometimes leſs: ch "_ power is B ex- 
tended round the body, that if a body be 
brought near another, Je funden the influence 
of this power it ſhall inercaſe this power in that 
body, and Farther dilate it; but if the orher 
body is more under the influence of this power 
than the firſt, the approach of the firſt ſhall di- 
miniſh that influence, and cauſe that 'body to 
contract. When any body, by its contact or 
| near approach, thus affects the ſerifible parts in 
us, if it caufes them to dilate, itraiſes'in us: the 
ſenſation we call heat; ff it cauſes the parts of 
our bodies ro contract, we feel a ſenſation, which 
vr call cold: leſfer degrees of the firſt we call 
warmth; and ſmall degrees of the other, cod | 
neſs. Theſe ſeveral terms relate to our ſenfation; 
but hen the ſtate of bodies, as they are more or 
leſs acted upon by this dilatifig art Contracting 
power, is conſidered abſtracedly from ttie ſenſa- 
tons ralled ius, one term is ſuffcient to expreſs 


it, 
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it, under the denomination only of different de- 
grees of heat. When this heat is ſufficiently 
great, bodies become luminous. Whience this 
light proceeds has, been a queſtion : ſome have 
| ſuppoſed. it to be only a pulſe, propagated from 
the ſhining body to the eye, through an inter- 
vening medium, in the ſame manner as ſound is 


propagated through the air, from the ſounding 


body to the ear: but the circumſtances accom- 


panying the paſſage of light are inconſiſtent with 


this ſuppoſition. When the direct paſſage of 
ſound to the ear is intercepted, it will take: a 
compaſs . round; a ſound will come over a hill; 


but if any body not tranſparent is interpoſed be- 


tween. the lucid oye; and the Ts the. — of 


ties attending light, 1 no 1 for us to 


form any other idea of it, than as certain parti- 


cles of matter propelled from the luminous body 
to the eye. But here another queſtion ariſes, 
whether this light is emitted out of the body, or 
is a ſubſtance every where preſent, and is only 
protruded from the hot body, by that motion 
affecting the organ of ſight. What has given 
riſe to this latter ſuppoſition i is this z that the 
rays of light are found to raiſe heat in all bodies 
upon which they fall: it has therefore been ima- 


Bel that they DF: be the damede inſtru⸗ 
ment 


* 6 
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| ment of ww preſentin all places, operating to 
that end, even when they are not ſeen. But, as 
light is not always ſeen to iſſue from bodies, 
though! conſiderably hot; and there are means 
of exciting heat, without any viſible aſſiſtan ge 
from the rays of light ; ſo no known properties 
of light qualify it to be the immediate inſtru- 
ment of heat, ſince it has been ſhewn, that the 
producing cauſe of heat muſt enable bodies to 
diminiſn, as well as increaſe, the heat of others. 
Hence it appears, that this ſuppoſed general 
preſence of the matter of light in all parts of 
ſpace, and the powers aſeribed to it, are a mere 
hypotheſis, not n by the — 
in nature. . | 
On the other hank, tho light may "oy lodged 
in bodies i is evident. When the rays of light 
fall on any body, though a reflection enſues, by 
. which the body becomes viſible, yet ſcarce any 
body reflects back all the light incident upon it: 
moſt bodies retain the greater part which they 
receive within themſelves. Hence all bodies 
expoſed to the light of the day muſt have within 
a portion of the material of light, where, proba · 
bly, it is no uſeleſs: part of their compoſition, 
light, whereby it is ordinarily reflected, and re- 
nen or renders bodies N are not the 
7 ch | _y 


* 
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only qualities it is poſſeſſed of. And if light be a 
rkequiſite ingredie at in che compyſition of bodies, 
no wonder, that by heat it is emitted from ſuch 
as are taken from the deepeſt receſſes of dackneſs, 
as well as from thoſe which conſtantly commu- 
nicate With the day. Even the ſubtle-- matter, 
whatever it be, in electtical experiments, c con- 
tains and etnits light: that it is not compoſed 
ſimply of rays of light is certain; for they wi. 
Iy differ ia properties. The reflection of ner 
in * eee is» eee eee with. a 


0 all —— indi Ent 

like-the ravsof light; it does not paſs — 
water as it does through glaſs; and "through 
glaſs it paſſes without refraction. By this it ap- 
pears, that it does. not conſiſt of mere rays of 
light ; but that light is an ingredientd its com -· 
poſition, and occulieradly: ſtruck out of it, ac- 
companied with a degree of heat, productive, 
when the matter is -eppious, of t very ſenſidle 

coffnſts.ils ee ener eee 240099591 

s Haar ea ahn üben tion of 
bodies. from heat is effected by a vibratory agi- 
tation of their parts; from this it ĩs, that heat is 
| the. greavinſtrument, in chemiſtry, for reſolving 
| cir principles; for, when this api- 
tation :ivincreaſed/beyond{ a certain degree, the 
„„ N 6 25 Parts 
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parts of tixed bodies ſeparate from each other, 
and the ſimilar parts aſſociating together, appear 


-_ under a new _ n e _ 4 bo the 


"Bur before 1 bn to — more 8 


ticularly the ſeveral principles, into which bo- 


dies are divided by the fire, it will be conve- 


nient to ſhew the various ways, in which heat is 
applied by the chemiſt to the bodies, whereon he 


operates: and _ ſhall oa ons ee wa our : 


ee kt 


| * To find the ebend ieee the quench 
ties of light we receive from the ſun and from 
| the moon. | 


"PROPOSITION. * 


$6459; bodice ns equally luminous, the quan- 
tity of light we receive from each is in the du- 
plicate ratio of the wow of 1 their A e 
diameters. GED 0 4 

The quantity of fight received kom two equal 
bodies at different diſtances, is in the reciprocal 


duplicate proportion of the diſtance; and the 


— TEE the bo- 


»The three following ions g not, I preſume, 
read in the courſe of the lectures; 5 but as I nd them i in the 


hn — 1 have thought fit to oor them. 


5 dis 
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. < n — Terres — 


n A COURSE rel. 


dies are in the reciprocal proportion of their diſ- 
ſtances; therefore, the light received from two 
5 equal badies,! at different diſtances, is -directly 

in the duplicate ratio of * lines of bal the ap- 


parent diameters. 5 | 
Moreover from two bodies equally nen 


at the ſame diſtance the light received is as 


the ſurfaces from which the light is emitted, 

that is in the duplicate ratio of the ſines of half 
their apparent diameters. Therefore if neither 
the diſtances nor the bodies are equal, yet ſtill 
the light received from each vill be in the du- 
unn ratio of the ſine of half 1 its eee N 


| PR 0 POS IT ION I 
The denſity of the ſun's light at the moon, 
is to its denſity, when emitted from the ſurface 
of the ſun in the duplicate ratio of the ſine of 
half the angle, under which the ſun is . from 
* moon to the radius. 

The light emitted from the ſurface of ch fan 
at the moon is diſperſed over the ſurface of a 
ſphere, whoſe centre is in the ſun, and its ſemi- 
diameter the diſtance between the ſun and moon. 
The denſity therefore of the ſame quantity of 
light being reciprocally proportional to the ſur- 
face over which it is is ſpread ; the denſity of che 

a ſun's 
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for” $ light + at the moon will be to its denſity 4 at 
its exit from the ſun's ſurface,” as the ſurface' of 
of the ſun to the ſurface of the forementioned 
ſphere; ; that is in the duplicate ratio of the 
ſemi- diameter of the ſun to the diſtance of the 
moon and ſun, or in the duplicate ratio of 
the ſine of half the angle, under which the ſun 

en from the moon to the radius. 


"PROPOSITION III. 


To find the proportion between the nde | 
we receive from the moon at the full, to the 
light we receive from the ſun, upon ſuppoſi- 
tion that the moon rellects all the m_ en | 
upon it, 6 
By Prop. . if 8 moon and 1 were exquatly | 
luminous the light received from the moon 
would be to that received from the ſun in the 
duplicate ratio of the ſine of half the apparent 
diameter of the moon to the ſine of half the 
apparent diameter of the ſun. But the denſity 
of the ſun's light at the moon is to the 
denſity. of the ſun's light at the ſun's ſurface, 
in the duplicate ratio of the fine of half the 
angle, under which the ſun appears from 
the moon to the radius, (by Prop. II.). There- 
fore if the moon received the light of the 
ſun upon all parts of the hemiſphere obverted 
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Swan the ſyn yader he fame Hegre-of den: 


fity, and reflected all the light incident upon 
it, and were at the ſame diſtance as the earth, 
the light reſſected to us from the moon would 
de ta the light received from the ſun in the 
duplicate ratio of the ſine of half the moon's 
apparent diameter to the radius. But ms the 


full, the moon being ſamewhat further diſtant 


than the earth, the light 1 _ thence 
is ſomewhat leſs. COM x 
But all parts of the moon's burt; by n 
af its ſpherical figure, receive not the ſun's light 
incident upon it under the fame degree of den - 
fity. The moan receives on its whole ſurface 
no more light than can fall on ſo much of the 
ſurface of the ſphere, wherein the mopn moves, = 
as is included within the moon; that is about 
half as much, as if the ſun's light fell on all parts 
of the moon with equal denſity ; therefore, the 
light received from the moon will be but half 
what is above aſſigned, though the moon reflect- 
Ann. ſun's _— incident you's 14. . B94. 
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4 vert be divided into two ſpecies, and: 
lyſis and compdlition ; by the firſt bodies art 
refolved into their cotiftituent parts be” pfinci- 
ples; by the other the ptoductions of this 
atalyſis dre recompounided with one another, ot 
with 6thet bodies: indeed all mixture of bo- 
dies, where an artificial application of heat is 
requiſite to procure or affiſt their eombination 
may be tanked under this ſymberic branch of 
cherniſtry. - 

With reſpe® to the nalhtkel part, tlie he 
of fire in general upon moſt compound bo- 
dies is to drive à part off from the reft in va- 
pour, While another part remains behind, and 
bears the force of the fire unmobed: Hine 
bodies, indeed, are wholly raiſed in vapdur, 
and others remain entirely unmoded. This has 
occafioned' a generaf divifion of fabſtances into 


' - fixt and volatile; thoſe being volatile, Which 


fly away in det; and thofe fixt, which re- 
main behind; Perhaps there are no fabſtances 
0 be fond krere or the earth; which will endure 
© 5 above 
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above a certain 1 of heat, before they are 
diſſipated; but this diviſion of bodies into fixt | 
and volatile. ſubſtances has relation to the force 
of fire uſually applied by chemiſts: : theſe terms 
are merely relative; and as thoſe. ſubſtances, 
which become volatile with one degree 1 of heat, 
may remain fixt in a leſs, ſo it is uſual) to 
compare, ſubſtances together both in, degree of 
volatility and of fixity; ; thoſe bodies being ac - 
counted moſt volatile, which. fly off with the 
leaſt heat, and thoſe the. moſt fixt, which in- 
dure the ſtrongeſt fire... We as often ſpeak of 
| ſubſtances as more or leſs fixt, as we do under 
the notion of more or leſs volatile. Nor i is it to 
be underſtood, that there. i is one eſtabliſhed de- 
gree of heat, which diſcriminates the ſubſtances, 
that ars to be ranged among yolatile ones, from 
thoſe which are to be ranged among the fixt: 
the ſame body may have both terms applied to 
it, as it ſhall be compared with different bo- 
dies; but it is moſt uſual to compare the effect 
of ſmall degrees of fire on bodies under the 
notion of volatility, and to uſe the other term 
of fixity, when the enter, of Rrong fires AA pn 
ſidered. 3 We | 
pe we wg ag to > what was. id. in the 
preceding lecture concerning the operation of 
heat on bodies, we may form ſome judgment 
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5 | of heat is to communicate a vi- 
bratory motion to the particles of bodies, be- 
fore thoſe particles can become volatile, and fly 
off from the body, to which they are "ant 

they muſt ſuffer-ſuch a degree of agitation, as 


will ſeparate them, and ſet them free from hs 
body they adhere to. Therefore: the ſtronger 
any particles adhere to the reſt of the maſs, the 
12 volatile will they be. Thus we find, in 
chemical. proceſſes upon heterogeneous bodies, 
many ſubſtances to be exceeding volatile, when 
| ſeparated from the compound; which yet require 5 


a great force of fire to expel them thence. 


Another condition neceſſary to render parti= 


cles of matter volatile, is ſuch a conſtitution, as 
diſpoſes them to be eaſily agitated by heat. 


One condition, that may be conceived to render 
4: body more eaſily: put into motion, is the hav- 
ing a rare ſtructure, or but a ſmall quantity of 
matter in proportion to its magnitude. It is 
certainly not neceſſary, that all volatile particles 
ſhall ſee, that very fixt ſubſtances will unite 
themſelves with volatile ones, ſo that the. com- 
pound ſhall be volatile: and in this caſe, the 
volatile — are larger than the fixt were; 
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for the fixt are become volatile by the actel- 
ſion of new matter. But here the great rarity f 
the added part may make the whole 16 be 
liglter, in Þroponilan's to its e _ the free; 
particles alone were. e $961 
HFowever the Fade " 0 peeille gravi- 
ty is leaſt, do not for that reaſon” only make 
the · moſt volatile ſubſtances ; but the former 
conſideratiom muſt be joined: with this, when we 
judge of the volatility of a body: thus oily by 
the great tenacity and adheſion of its parts toge - 
ther, is much leſs volatile ! e em 
its ſpecific gravity be leſs. 770 
What the abſolute mn. the pottinles; 
of matter may contribute toward their volatility, 
would beſt be determined, if it could be known, 
whether the æthereal medium, which we: pre- 
poſed in rhe preceding lecture to be the im - 
mediate inſtrument of heat, acts only on the 
ſurface of theſe particles, ur adts atfo on their 
internal parts. I it acts only on the ſur face, 
the minuteneſs alone of the partiele may contri - 
bute towards ite eaſy. elevation, becauſe the 
ſmallet᷑ a partlele is, the more ſurface there will 
be to bo acted upon in proportion to the mag- 
nitude of che particle. & globe, whole diameter 
is half the diameter of another globe, is but one 
eigheh part of che bulk of this other, but has, 
30 N one 
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one fourth part as much ſurface z thereford, 
the ſurface of the leſſer globe is twice as great, 
in proportion to its bulk, as the ſurface of the 
greater. If the ætherial medium, as it pervades 
the particles, acts alſo. with equal force on the 


internal parts, the abſolute magnitude of a par- 


mer muſt contribute little toward its volatility: 


But thus muck is here obſervable, that this 
5 aber medium is fo altered at the ſurfaces of 


bodies, that it there only acts on light in "re- 
fracting and reflecting it; why may ir nor 
therefote act more fofeibly on the particled of 
becher at their farface, than on their in ward parts? 
However, we ſhalt hereafter find ſome farther 
t concurring ro vary the volatility of 
bodies, viz. their abounding, more of leſb 
with att active prineiple found" in ſome degiee 
in all bodies, which the choniifts have called | 
fulphur. Perhaps, from hence muſt be de- 
duced the principal cauſe f ae N in the 
volatility of different ſabſtariees. | ee, 
But to proceed, as it is the defice of oled 
try to bring under exarninacion alt the parts, | 
into which bodies are reſolvable by the fire, the 
| body examined is to be lodged iti fagh A veſſel | 
as thay aſſiſt in collecting the aſeending vapoum 
There ate two kinds of vapour, whict ariſe 
from heated bodies; ons fors condenſes" into a 


1 
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. the other under a dry form. Separating 
the liquid vapour is properly called — 5 
6 Tilling the dry vapour is called ſublimation. 
The moſt general inſtrument of Jiſtillarion- is 
* retort, where the aſcending vapour paſſes 
through the neck, and is received into another 
veſſel fitted on to it, and called from this of- 
fice a receiver. | Theſe veſſels are uſually made 
of glaſs, that being a material, in which the ſub- 
jet can be kept perfectly clean, and free from 
pe leaſt taint. In caſes, where a greater heat is 

neceſſary, than glaſs can ſupport without melt- 
a; inſtead of the retort we make uſe of an 
earthen veſſel, uſually called a long · neck; this 
is formed of a ſhape ſomething different from the 
glaſs tetort; becauſe, in ſome of the ſubſtances, 
which are diſtilled with theſe veſſels, the vapour 
riſes very ſluggiſhly, and will not aſcend far; 
therefore theſe veſſels, are ſo; ſhaped, as to give 
the vapour a more horizontal paſſage. : Some- 
times the neck of theſe veſſels is made ornoked, 
and then the veſſel is called a crook - neck. 

In caſes, where it-is neceſſary to put to diſtilla- 
tion a great quantity of materials, and where 
the vapour is ſo copious, as would require a re- 
ceiver of immenſe bigneſs to contain it, a par- 
ticular contrivance is made uſe of to condenſe 
. the vapour in its paſſage. For this end the 
7 8 | Va» 
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vapour is let 8b. through a contorted pipe, 
or worm, lodged in a veſſel fled with cold Was, 
ts. by the coldneſs of which, what enters the 
worm in vapour, runs aut condenſed into a 
ſtream of liquor. The veſſel here uſed to hold 

the matter to be diſtilled is too large to be 
made of glaſs; it is uſually made of copper, 
which being well tinned within is ſufficiently 
ſecured from giving any tinge to thoſe kind of 


ſubſtances for which this veſſel is made uſe of. 


This veſſel is commonly called a copper ſtill, 
and the pipe, through which the vapour paſſes, 
is fixed to a head, which lifts off from the body 
of the ſtill, for the convenience of putting the 
materials in and taking them out: this head is 
properly called the alembic. Theſe are the 
vellgs. 89, : the ere. in drawing their 
Pod: „ is 8 uſe of Os toe 
the vapour, which is by een wy: beak oF 

ip a veſſel of water, 1 
There is alſo mother: method of pods ole, 
the operations, for which theſe inſtruments are 
commonly uſed; which is by what is called the 
cold ſtill, becauſe · here a much leſs heat is uſed. 
The material to be diſtilled is laid on a 
copper r iron plate, firſt covered over an inch 
thick wich ſand or * or put into leaden 
" 08 por 
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4 recblvef. The” fire müſt be Kept” very 10%, 
that the vapor may riſe ſb Nowly and ſd c, 
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| pot ifet upon ſuch u plats; Over this is placed a 


conical head to receive the aſtendmg Vapour; 
which by a def fixed i this Head deſcends into 


25 not much te Heat the head, which receives it, 

tat it may oA nſt withotit any help, except, 
pethaps in ſome etſes by layitg * Wet ant 0 
* tile Head 6f rh ffilllll. 


There are alſo ſmaller veffeke of 4 Hike Aides 


uled by the practical chemiſts. However they 


are ſometimes Convenient; when we deſite to'ſe- 
Parate very volatile ſubſtances from each other; 


for tren a tall glaſs of this fbIm is belt ered to 

give rr for the moſt volatife fobſtante to f6- 
pirate from what i is lefs volatile, by killing 
Bighe? : with 4 Tow glaſs it iet fo ay to ptes 


ven rheit aſcending together POE WV. TR Mr ft 


Theſe glaſſes are alſo lar ft coffecting dry . 


Pip6vrs,” or in ſublimation; 'the head or alem- 


Bie being macle without 4 " beth, Which is füt 
My called a blind lead: Het the präctiea? 
ekemiſts ſopply the ofe of this vefſel, - ſhalÞ be 
ſewn, when We come to operate on the parti. 
eular ſubſtances, epor/ reed TROY” 1 * 


dere dhels rub lihatiens. s 


eile with the copper Body and alemble now - 
_ deferibe; "Hide bf glafs, which are but Tithe = 
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5 — veſſels gre only to be uſed; 
5 when the vapours eaſily aſcend. When they res 
quire a ſtrong fire, and are forced up with diffi- 
culty, it is uſual to put the matter into a globu- 
lar veſſel with a long ſtem, called a matraſs, or 
bolt: head: here the vapour eee, * 15 
wh ypper-part of the globe. 
When a large quantity of el is 4 : 

fublimed; an earthen. jar covered at top with 
= appeaſe: iron e is ſometimes an ei 
. 
Wben 3 viſe from: a body, while hea 
Is to be neglected, and the operator's intention 
is only to regard the change wrought by the 
ite, on what remains fixt in it, ſuch fubjefts 
are ſometimes put into iron veſſols, as pots, la- 
dles or the like, often into earthen ones. Of 
this kind are crucibles made of anearth, that wilt 
well endure the fire. For ſome particular pur- 
poſes veſſels. are made of the aſhes af burne 
bones, er of: horns: of animals burnt, which 


latter are preferred. Theſe are particularly ne- 


| geſſary for the refining of ſilver, as we ſhall ſee 
hereafter. They arg called cupels, or teſts. - The 
method of making them is to moiſten the aſhes, - 
till they will juſt ſtick together, when prefiegt | 
in the fingers; and then to ſtamp them hard in 
a braſs mould. Sometimes . aſhes are ſtamp- 
. 1 ; | ed 
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pot fet uppm ſuch A Plate. Over this is placed a 
conical head to receive the aſtendmg Vaponty = 
wich by a geſe fixed it! this head deſeends int 
Srewlver; | The fire" muſt be Kept” very Tow; 
that the vapor may riſe ſb Nowly and ſd 7851, ; 
as not much te Beat the head, which receives it, 
cat if may cE,j-nſt without any help, except, 
pethaps int ſome caſes by 9 4 $17" chr : 
pon the head of che" „„ 8c 
Thereé are alſo fmaller ven, of like krbe⸗ | 
oh with the copper” Body and aletnblc now 
 defevibe8; "Hide bf glaſs; which are but little 
wfed by the practical chemiſts. However they 
are ſometitnes Convenient; when we deſite to ſe- 
Parate very volatile fubſtances ftom each other; 
for then à tall glaſs of this fotm'is beſt fitted to 
give root for the moſt velatife ſobſlaiite to ſe· 
Prrate from what is lefs volatile, by king 
Higher: irh 4 Tow glaſs it is nor fo eaſy de pres | 
: vent theĩt aſcending a 
Theſe glaſſes are alſo uſeful wit conlekting ary ON 
Pipours,” or in ſüblimation, 'the Head of "Yem- — 
bie being nie withobr à berk. Wick tuft} = 
#y called" a blind Head: Hew the priticat | 
chemiſts: fopply the oſs of this veſſel, ſhalt be 
ſtews, when we tome to operate on the" parti. 
ewlar ſubſtances, tpor Toy they band per? 
he and ee 156% 
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8 Bus chat ſublümisg veſſels — we nichdy ; 
- when the vapours eaſily aſcend. When they re» 
quire a ſtrong fire, and are forced up with diffi- 
culty, it is uſual to put the matter into a globu- 
lar veſſel with a long ſtem, called a matraſs, or 
bolt head: here the vapour ene * on 
wh upper part of the globe. Oy 

When a large quantity af:mmerighs' is 7 | 
hablimeds an earthen. jar covered at top with 
.$ een iron me is ſometimes N . 

. 
Wben — viſes four: al while: heated, 

| ee and the e u intention 
is only to regard the change wrought by the 
fire, on what remains fixt in it, ſuch ſubjects 
ars ſometimes put into iron veſſels, as pots, la- 
dles or the like, often into earthen ones. Of 
this kind are crucibles made of an earth, that will 
well endure the fire. For ſome particular pur- 
poſes veſſels. are made of the aſhes af burnt 
bones, er ; Of: horns: of apimals Burnt, whick 
latter are preferred. Theſe are particularly ne- 
geſſory for ehe refining of ſilver, as wo ſhall ſee 
hexeafter. They arę called cupels, or teſts. The 
method of making them is to moiſten the aſhes, 
till they will juſt ſtick together, when preſſodd 
in the fingers; and then to ſtamp them hard in 

* 1 mould. Sometimes theſe aſhes are ſtamꝑ· 
* 8 ed 
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ed into an iron ring, and Frs n with the ring 75 
Are Te 
The operations, hich ine eee in 
all theſe veſſels, may be reduced under the! two 
general names of melting and calcining. - 
Theſe are the veſſels of moſt e aſe in 
the analytical part of chemiſtry. In the other 
part, which concerns the mixing bodies, for 
ſuch an artificial application of heat as may be 
required to effect their combination and union, 
but few inſtruments are in general requiſite : ex- 
cept the common inſtruments of pots and ket- 
tles, or the like, the .glaſs-body and bolt-head 
above deſcribed are for the moſt part ſufficient. 
When the ſtem of a bolt- head is cloſed, by 
inverting a leſs glaſs of the ſame kind into it; 
if the heat applied raiſe any vapour from the in- 
cluded materials, at the height of the upper 
bolt- head, it will cool and fall down again z by 
this means, if the glaſſes, before they are join- 
ed, be made warm, any liquor may be boiled | 
without waſting in vapour. 
I wo bolt- heads thus joined compoſe, whe 
the chemiſts. call circulating veſſels. We find 
in books other veſſels alſo of a more com- 
plex form deſcribed under this name; but 
they have no advantage over ele here men- 


. e oo 


1 to be explained hereafter. 


The next thing now required is to ke 5 
0 900 method, by which the janctures of veſſels are 


to be cloſed; for when a vapour is paſſing, from 
a retort-for inſtance, into the receiver, unleſs 
the juncture be cloſed, where they are fitted to- 


gether, a part of the vapour will eſcape. This | 


"Cloſing up the junctures of veſſels is called luting, 
2 wo the materials, by which it is performed, lutes. 


Lutes are of various ſorts, For. inſtance 


een and water ſpread upon: a fillet of 
linen or paper makes a good lute to hold in wa- 
* vapours raiſed with a ſmall heat. 


- Horſe-dung, mixt with twice its quantity 
45 fine clay or loam makes a good luting for 


moſt purpoſes. This is the luting "ON uſed 
10 the practical chemiſts. | 


Windſor loam, wherewith the bricks are beſt : 


. laid in furnaces, that are deſigned to endure a 


. ſtrong heat, makes alone a very good luting, 


and is therefore moſt convenient, for theſe who 
n_ chemiſtry for entertainment or ſpecu- 
lation ; 
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If the ſtem of che bolt: head be 0 ; 
. into the body of the glaſs, and left 
open by a very ſmall orifice only, the bolt-head 
is then called an infernal glaſs: but this is a2 
contrivance uſeful only for ſome particular ow 
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- 1565 but thoſe; who follow it ade, = 
that which is Jeaſt expenſive: - 05 A 
Whiting, flour, and houſe-ſand in an 
propustion made int a paſte _ NY" . | 
is alſo a commodious:lyting. 55 
In authors we meet with the deſcription 
of ſeveral other lutes, but theſe are ſuffieient. 
Sometimes glaſſes are ſhut up by heating 
their ſtem red-hot, and the opening either melt» 
ed up, or pinched FO: this is called. bag, 
e ae 4 

In chemical a the welds ade gene⸗ 
rally uſed is loam, as before mentioned. If this 
be applied to the juncture of the glaſſes ſo eloſte | 
ly, and ſo long before the operation is entered _ 
upon, that it ſhall become perfectly dry, and 
would cloſo the juncture ſo abſolutely, as to 
hinder any manner of air or vapour from finding 
its way out; when the glaſſes grow in any great 
degree hot, they muſt neceſſarily be broke by the 
expanſion of the air alone impriſoned within 
them. If the luting be applied immediately he- 
fore the operation, the aſcending vapour will 
keep it continyally moift, and thereby will 
eſcape too freely through it. It is beft to tute 
the veſſels one day, and make the fire the next: 
f 8 Wie means, the wing * not be ſo very 
— 
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cloſe, Hut that it will give a little paſſage to the 
included air upon its. firſt .cxpan! ion, and will 
gry, a5 the glaſſes grow hot, ximely. ehodgh to 
hold in as much of che vapour, as is conſiſtent | 
with che ſafety of the veſſels. The luting ahoye 
deſeribed, with.whiting and flour, bardens more | 
eaſily, and therefore need. pot be applied any 
length of time before the operation is begun. 
Many of the chemical glaſſes come from the 
 Blafs-boul with long, and femerimes irregular 
necks, that it is often neceflary for the chemical 
operator to gut a part off, before he lutes them 
dagethen. This is pſually-perfarmed, Ey bear- 
ing ahem, Where thay: are to he cut, and touch- 
og them with a little mpiſture, which cauſes 
them to crack, and the ſuperfluous pft, ta fall 
ff. The glaſſes may be ſheated either by 2 
bot iron ring of che ſiat of che glaſs to he gut; 

or by binding round them g ühread dipped in 
-vil;of turpentine; brimſtone or the like go 
buſtible ſubſtance, and ſetting the thread on 
fue. With ehe ironeting the glaſs moſt com- 


monly bresks off without werting- Small pipes 


:of glaſs are cheſt bruke by natching them With 
1 el then breaking hom: off With 5 
The nent thing toibe e the me- 
| thed of errang the fire in chemical opera- 
E | wont. 
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tions. "I" theſe operations it is a eceniry cit- 
; cumſtance, that the fire be carried on regularly, 
either the ſame degree of heat continued, or 
equally raiſed without wavering. For this end, 
when the fire is not to be of the moſt violent 
kind, the veſſel, containing the ſubſtance to be 
| operated upon, is not uſually expoſed to the 
naked fire, but is rather heated by the interme- 
diation of ſome body between. Water is a 
commodious medium, when no greater heat i is 
required than what water, when boiling, con- 
ceives, becauſe the hear of boiling water is never 
to be augmented.” The different force of the 
fire under it may caufe it to boil away faſter or 
flower; but when it once boils out eg ex 
ear will never after increaſe. 2 * 
Water thus applied chemiſts" call Wie 
Mariæ. Sometimes they dire&t the diftilling 
- veſſel to be placed in the vapour only! of the 
water. This is called diſtilling in a Nr | 
"Dark and is a leſs heat than the other.. 
 Horſe-dung allo affords a very Ready neat, 
and is of long duration. This is à very commo- 
dious heat to promote Putrefaction. With this 
heat alſo the vapour of vinegar is-raiſed, for 
be corroding of lead, to make ceruſſe or white 
lead, as will be e e ere. 
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When theſe heats are not Gificinns,. ſand is 
5 meds uſe of. The practical chemiſts generally 
make uſe of ſand for every heat, from the leaſt 


to the, greateſt, ſand is capable of. . For this 


end a pot of caſt iron is ſet in a furnace of 
brick, ſo built that the fire may play well 
round the pot, and heat it as equally as may be. 
It is uſual to carry. the flame. and ſmoke from 


5 this fire under an iron plate covered with ſand, 
before it paſſes , up the chimney; by which 
means they have a ſmaller heat of ſand to be 


uſed at the ſame time with * pot, without an 
| additional expence of fuel. 


-- Filings of i iron would give ot. 4 greater heat 


e ſand. 


The 5 af D al theſs Linds 


of ſubſtances is, that their heat is not ſo. fluctu- 
| ating, as that of an open fire; for when the fire 
js quite put out, their heat will continue a con- 


ſiderable time; and when the fire riſes, their | 
7, heat does not increaſe at the ſame inſtant vith Its 


but follows it gradually. . 5 


However, when a 8 degree of ear. is 


neceſſary, than what ſuch. ſubſtances will give, 


an immediate fire muſt be made uſe of... 1 This 
is of two ſorts. The mildeſt of. theſe. is an 
| open fire, ſuch. as may play: on the bottom, : 


and about the ſides of the veſſel i in the: man- 
e | K Ty | | Ks 
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her, as the iron 1 before eee is. 
When 88 veſſels are to be Sete to this 
fire, it is neceffary to cover them over with an 
earthy coat. This may be made of potter's 
clay, mixed with fand till it loſes its unctuouf- 
neſs, and will no longer ſtick to the fingers; or 
ſand may be mixt with the forementioned lut- 
ing of clay and horſe· dung. Windſor loam 

and Stourbridge clay, with which the pots of 
the glaſb-houfe furnaces are made, are ſtili bet- 

ter ſorts of n uſed alen without gd 


mixture. 
The reverberatory fie, wheve- the fire bang 


made under the veſſel, the paſſage for the flame 


and finioke is directhy over it, gives Mill a great- 
er heat than the open fire now mentioned ; for 
here the flame encom paſſes the whole veſſel, 
| beating on the very top, #s well as on the bot 
tom and ſices. In this fire, earthen veſſels we 1 
daly to be uſeeck. 3 1 
There is alſo another Kink of reverbe ty 
| heat, when the fire is made on one Tide” of the 
veſſel containing the matter to be wrought on, 
and the flame draws over the vefſel to its ext 
through the thimney; In this, the greuteſt 
plie % the upper ooo 1 
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There isallo another method of accommodat- | 
ing the greateſt heat to the top of the ſubject, _ 
which is by placing the ſubje& under an earth- 


en cover, and heaping the fuel over it. This 

* cover is uſually called a muffle ; and the furnace 
wherein it is uſed, muſt have an opening to cor- 

reſpond with the mouth of the muſſle, by which 
the ſubject to be wrought on may be taken in 
and out. In a furnace of this kind, called 
from its- uſe an eſſay - furnace, are made the 
eſſays of wrought plate at Goldſmiths-hall. 


When the fire is required to be the firongeſt 
of all, a wind- furnace is made uſe of; which is 


a furnace ſo built, that there may be a very 
ſtrong draught of air to blow the fire, and give it 
the greateſt ſtrength poſſible. A blaſt alſo, with 
large bellows will procure a very ſtrong heat ; 
but theſe bellows muſt be double, after the 
manner of thoſe uſed by the ſmiths, that the 
blaſt may be continual ; though no heat can be 
raiſed by this means, to exceed what may be 


obtained in a good wind · furnace. The princi- 


pal uſe of bellows is, when a great heat is re- 
quired to be excited very quick. _ 


The flame of a lamp blown to a point is: a - 


ſſmall pipe gives a very ſtrong heat, and-is often 
- * to melt ſmall pieces of metal or the 


3 3 | | * 
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like.  Workmen often uſe it in ſoldering ſmall 
5 work,” 70 ; 412 T3 
In vehicles to cho kinds of furl, it is to * ob- 
ſerved in general, that-charcoal gives the ſtrong- 
eſt heat, this fuel having no humidity like 
wood or coals, Coals give the moſt intenſe heat, 
after their humidity is | evaporated, and ay 
ceaſe to flame, 
Oil alſo and ſpirits are made uſe of -borafag 
in a lamp, when-a ſmall quantity of materials i- 
to be, wrought on, and the degrees of heat 
theſe lamps will afford, are ſufficient. This is, 
in particular, a commodious method of conti- 
nuing-a conſtant heat for a great length of time; 
for it is eaſy to have a lamp, that will na burn- 
ng twelve hours or more. SC] 
There is alſo another method of continuing 
a \ heat in one conſtant degree without much at- 
tendance, by the furnace uſually called an atha- 
nor, or tower- furnace. T his furnace is a tall 
cavity raiſed on a grate, which has an aſh-hole 
underneath : this cavity is called the tower of 
the furnace. In the ſide of this tower at a 
proper height above the grate is a paſſage f for 
the heat to paſs out of the tower under an iron 
plate covered with ſand. There is ſometimes a 
ſlide over this paſſage, whereby it may be wi- 
dened 
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dened or ftrairened, ; and the degree of heat va- ö | 


- ried, by that means. Now when the tower is 


filled up with coals, if it be well cloſed at top, 


no more of the coals will burn, than what lye be- 
rween the grate and the paſſage before mention- 


1 for the heat; becauſe here, and no higher, Z 


will be a current of air to blow. the fire: all the 
reſt of the fuel above is only a ſupply to what 
ſhall. be burnt to aſhes, and fall away through 


the grate; ſo that the height of the tower adds. 


nothing to the ſtrength of the heat, but the 
higher it is, the leſs frequently will the fuel re- 
quire to be ſupplied. In this furnace thereforg 
2 conſtant heat both night and day may be 
5 continued for any length of time with very 
little attendance. 

The fuel in this furnace muſt be charcoal or 
5 * other ſuch-like fuel, that will burn away 
to pure aſhes. Sea coal, by caking into cin- 
ders, will ſoon. ſtop up the grate and put the 
fire out. 


The method invented by Viet + Helting 


8 is very convenient for thoſe, who have 
not a fixt laboratory. His furnaces are com- 
poſed of bricks ground to a pretty true ſquare, 
and made all of the ſame breadth, and of the 


ſame - thickneſs. The bricks being ground, 


they. will lie cloſe enough to confine the heat 
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without being falſeted tagriher by: any er- 


— 


The earths, Chat bura intoa hard * 


ment. 
Three or four rows of bricks 110 firſt to be 


et edgewiſe, for a grate, or to make a greatet 


heat a ſecond order placed in like manner 


acroſs theſe, and where the greateſt heat is re 
quired,” a third or a fourth. Over theſe, the 


furnace is to be formed differently accotding 


to the purpoſe, for which it is deſigned, By this - 
method a. furnace may be fitted for any chemi- 
cal operation whatever, even to the melting 
metallic ores, which are oberttions. (THANE res 


quire the greateſt heats 6f any. 
The beſt fuel for theſe Fabdods 3 is "Dark 


coal : Scorch coal alſo burns in 'thein very 


well. 
In furnaces, whe bete  Frong fires are ſes, "FR 


of great conſequence to chooſe a proper earth 


for the bricks, wherewith the furnaces are built, 
There are two qualities in earths, that diſpoſe 
them to bear the fire, to be conſidered diſtin&- 

ly : one is, not eaſily to be melted, the other 
not to be diſpoſed to crack in heating or cool- 
ing. Earths more eaſily melt by being charged 
with metallic particles : : the earths that burn 


red abound in irony particles, and are therefore 


more apt to melt than thoſe earths, that burn 


— 
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ate moſt apt to crack by the fire, which-i is an 
effect common to all brittle ſubſtances ! glaſs is 
the moſt fubje to it of any thing. The cauſe 
vf this effect is the dilatation, which I obſerved, 
in the laſt lecture to be the effect of heat upon 
all bodies; for in theſe hard and brittle bodies, 
if they heat in different parts unequally, or if 
in cooling, a blaſt of cold air, or any other ac- 
- cident, too haſtily cools one part; the body 
not being of a yielding ſubſtance, the contract- 
ed part ſeparates fronk the dilated, and the * / 
breaks. 
In the glaſs-houſes they ate orincipally ſoli- 
cCitous to find an earth, that will not melt with 
the violence and long continuance of thoſe fires. 
A clay dug up near Stourbridge, in Worceſter- 
ſhite, thence. uſually called Stourbridge clay, is 
found the fitteſt for this purpoſe, with it the 
pots are made, in which the glaſs is melted, - 
and the inſide of the furnaces themſelves uſed 
to be built : but lately a ſtone has been found 
near Newcaſtle, which at leſs expence an- 
ſwers the fame purpoſe. Their fires being kept 
on continually for a great length of time they 
are leſs ſubject to be incommoded by the break- 
ing of the earth; though, in their . they 
| * ſuffer by that accident. a 
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In bit furnaces; where the fire i is often Va- 
ind and extinguiſhed, a looſe: ſandy. kind of 
brick is moſt commodious for the parts of 
this brick hanging looſely together eaſily 
yield to that alteration, which the change of 
heat makes in them. Thoſe called Windſor 
bricks are the beſt of any in this country; 
and mould be 1 in Windlor DAD not in 
mortar. f 

When it 3s aw to wth any veſſel of fhe 
harder clay, that muſt undergo frequent changes 
of heating and cooling; to ſecure this earth the 
better from breaking, with the freſh clay is 
ſometimes mixt a good portion of what has al- 
ready been burnt, broken into pretty groſs 
pieces. By this inequality in the texture the 
compound becomes ſomething more durable. 
In this manner the Heſſian crucibles are made; 
and alſo the pots in which I make braſs 1 in 
England. . | 4 2 
In great part of chemical operations ben 
materials are mixt together, and as they are 
uſually proportioned by weight, I ſhall conclude 
this lecture with a brief een pepe of f the es. 
ral weights in uſe. 2 5 

In England, we make uſe of two different 
| e the one is called the pound avoirdu- 

|  Poile, 


poiſe; and the other the pound -+troy.”The 
pound avoirdupoiſe is ſomething larger cn 
the other. It is that, by which large quan- 
tities of moſt goods are bought and ſold. 
In this weight, what is called the hundred 
weight is not a juſt hundred pounds, but con- 
tains a hundred and twelve of theſe pounds: 
and twenty ſuch hundred weights are called 
a ton. This pound is divided into ſixteen 
ounces, and the ounce into ſixteen drams. 
In this weight more minute nn are © not 
in ue. i 
The pound troy is dec; i the Gilver- 
ſmiths, for weighing of ſilver, into twelve 
- ounces, each ounce into twenty pennyweights, 
and the pennyweight into twenty-four grains, 
At the mint they ſubdivide the grain into 
twenty parts called mites. Gold is alſo 


weighed at the mint by this pound; but other- 


wiſe divided; the pound being here divided 
into twenty. four parts called carats, and each 
carat into four parts called grains: ſo that 
a grain of gold" is e to ſixty 1 828 of 
G 72 7 
The carat by which Jewels are weighed, con- 

tains only four ſilver grains. 
The phyſicians allo preſcribe by the hk 
(Hel bur divide it ſtill otherwiſe. They have 
twelve 
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twelve ounces in the pound, but divide the 
ounce. into eight drams, the dram into three 
ſeruples, and the ſcruple into twenty grains, 
whereby the grain becomes the ſame as in the | 
diviſion of the filver weights. 5 
Though the extempore e eee of 
phyſicians: are always adapted to the troy 


weight, and the officinal compoſitions are de- 


| ſcribed in the generality of pharmacopceias 
by the ſame diviſions of the pound; yet ir 
| has been à cuſtom pretty general among our. 
apothecaries to mix the ingredients of thoſe 
compoſitions by the avoirdupoiſe weight; 
though the ounce in this weight bears a dif- 
ferent proportion to the pound, than in the 
troy weight. But, in the preſent Pharma- 
copceia, this error is n ann 
againſt. 

Though the pound in the bp weight 
is heavier than in troy weight, the ounce 
in the former weight is leſs than in the lat · 
ter; ſo that ten troy ounces nearly equal ele- 
ven avoirdupoiſe; and ſeventeen pounds troy 
is very little ſhort Wet fourteen . avoir- 
dupoiſe. 

Ihe eſſayers, 4 examine very ſmall quan- 
mies of metals, uſe ſtill other weights. They 


rake a ſmall weight, _ they call their 


Pound. = 
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pound, and divide this pound, as the troy 
pound 18 uſually divided. Their pounl for 
filver eſſays is about eighteen grains, and for 
gold eſſays ſix grains. The reaſon, that the 
ſilver pound is treble of the gold pound, is be- 
auſe in eſſaying of gold they mix ſilver wich it 

in that proportion. The only convenience of 
this is to find names for the very minute 
weights, they muſt make uſe of, and to ſave 


tthe trouble of computation in their eſſays. 


They have another artifice of more conſe- 
quence in order to their weighing with exact- 
neſs, which is to ſet their ſcales under a glaſs, 
which they call a lantern, whereby they keep 
them from being toſſed about by the air. > 
Their ſcales are in general made ſo tender 
as to turn, with the hundredth, or even with 

the two hundredth part of a grain, ſometimes 
with leſs. If they turn with the three-hun- 
dredth part of a grain, they will diftinguiſh 
in a ſilver eſſay to a ſingle grain. Though 
the eſſayers are not accuſtomed to report their 
eſſays of ſilver nearer than to a half-penny- 
weight, nor the eſſays of gold nearer than to 
one quarter of a gold grain, bs 


It is alſo convenient in eſſaying metallic e 


ores to be provided with a ſmall weight to be 
| called 


* 
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5 called a ton, and divided in the ſame. man- 
ner as the common ton. Though for this 

b urpoſe the common troy weights are of them- 
ſelves not inconvenient; for if the ounce be 
conſidered as a ton, the pennyweights will 
repreſent hundreds: but for the diviſions of 
the hundred, either .computation, or an ex- 


* 2 OT, 


* 


paſſat of ſmall weights muſt be uſed. ] 
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HE fevers fobitarees) i into which be boils. 
are diviſible" by the fire, differ great. 
ly from one another. However there are ſome 
general cfiaracters, by which they may be redu- 
eed under a few heads. Chemiſts have reduced 
them to five, three volatile, water, or phlegm, 
ſpirits anck oils, and tw) fixt, falts and! earths. 
Theſe ate commonly called the chemical prin- 
eiples. By water is meant a fluid without taſte, 
ſmell; or any other ſenfible quality 'to diſtin- 
guiſh it from common water. By, ſpirits are 
 undetſtood- all fluids, which mii wich water, 
and are endued with other Properties than wa- 
ter itſelf. - Oils are fluids, which will not mix 
with water; and theſe are alſo i nflammable, 
contrary to the nature of water, which extin- 
Buiſhes fire. Theſe are the three diviſions, un- 
der which chemiſts range the fluids, that are 
ſeparable from mixt bodies. The other two 
heads of ſalts and earths comprehend the ſolid 

parts yielded by the mixt. A ſalt is whatever 

diſſolves in water, and unites itſelf ſo with it, as 
| to make with the water one body, and to paſs 
. VVV 9 
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win the cloſeſt ſtrainer without _ ſevered 
from that water. 

The methodof fraiping ſed by the Qemiſts * 

is moſt commonly with paper after this manner, 
They fold the paper ſo, that it may fit the cavity 


of a funnel, and pour the liquor into it; and 
the liquor, as it quzes through the paper, runs 
down the neck of the fpnnel, Straining in the 
of the chemiſts is moſt uſually called 
| Gltring, and the ſtrainer a filtre · Maſt of thee. 
ſubRances called ſalts, fince they are nat vola- 
tile, and fly away as ſogn as heated, melt and 
Bow in the fire like metals. The other alia 
ſubſtance ſeparated. from mixt bodies, is chat, 
which remains, after all the foregoing are ſepa - 
rated, and is a dead earth without any ſenſible 
properties, but thoſe which are neceſſary to the 
coaſtitution of mere matter. It vill not diflplve 
in water as ſalta do, nor will it weit in the fg. 
If it be ever fo much agitated and mixt with 
Water, it would fapn ſubſide from it again, har 
ing ſpecifically heavier: in the fire it temeing 
unaltered. This ſubſtange ſeems to he the baſis 
of bodies, and to gie them their ups. and 
texture. 
Water is the principle, which anne to be che 
moſt ſimple, next after this earth. It is fur- 
Prixing 80 ſoe, how grest a quantity of it is 0 
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| hoc bodies, which appear perfedtly | 
hard and dry. There are ſcarce any bodies, 
beſides. ſtones and metals, that do not yield a 
conſiderable quantity upon diſtillation. The 
the other parts of bodies, and unite ſo with 
them, as to ſhew no, ſigns of humidity; Let, 
| when ſeparated, forthwith aſſume their native 
form. This fluid, by ſo freely uniting itſelf 
with other ſubſtances, becomes the chief inſtru- 
ment, next after heat, of natural operations : | 
for the active parts of matter, by ſwimming in 
this fluid, move themſelbes, and follow without 
impediment the influence of thoſe: powers, by 
which they operate. Without this fluid to give: 
eꝛſy motion to the particles of matter, the pow- 
ers of nature could have very little effect. 
Fhus e ſee, that water conveys to all plants 45 
their nouriſhment; and the food of animals is 
rendered fluid by the digeſtion of the ſtomach, 
before it can be carried farther into the body. 
and be made uſe of for its nouriſhment. + 
This principle of water is poſſeſſed of a more 
extended power, by which 1 its parts adhere to- 
gether, than what is to be found 1 in the carth 


before mentioned. For wherever water is laid 


on any thing, which it will not wet, as upon 
5 _ oiled, it en aa, into e 55 


r 
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by the mutual attraction of i its partey andyw "og 
mixed with the forementioned earth, it cauſes 


the parts of that to adhete firmer together than 


before. But notwithſtandipg this power of oo 


heſion between the parts, where with water is 


endued, a: ſmall degree of heat ſerves to make 
the parts adhere ſo weakly,” as to keep it fluid; 
though wie find a certain degree of cold 00 
permit it to n n into a . re mania 
freezing. i 083: 2254 bf 4. $4346 WHY 
This effect bf the edn "_ upom water 
deſerves well to be conſidered. Water contracts 
in its dimenſions by cold, as all other bodies do; 


until. — it nene it ſwells: 


* 


agi 02 #52077 Ba ce Nack zin 
—— af this ſo —— an effect 
we have promiſed particularly to inquite into. 
The academy erected at [Florence for the 
cultivation of natural philoſophy, which was 


the firſt of thoſe ſocieties in Europe, have long 


ago made very many e e — 

upon this matter CT“ u e 
There are certain Ainet e 10 very 

intenſe a degree of cold may be ee as 


will ſpeedilt freeze water: nad os b 


Ice in en, or net mixt with common 


be TEh 1271 718 110 


- vagg ebener. di Acad. 4 Cimento. Firenze, 1667. 
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ſalt, lire, vg Tothe ocher ſalts, will {vor freeze 
4 ſmall veſſel of water ſer into ſuch a mixture. 
It is to be obferved, that tlie ice or fnow always 
melts, before It products this effect. At the 
5 inſtant of its melting it gives the moſt intenſe 
cold. After this its "618" gradually "diminiſhes * 
by the warttith of the circumambient air. © The 


cauſe of this freezing power T conceive to be, as 
follows. Any of theſe ingredients, which mixt 
with the ſnow or, ice produce this cold, ate fuct 

7 as being mitt with watet, ate a great IWpedi⸗ JT 

ment to its freezing. © This 8 known effect of 


common falt, the moſt” ufüal ingredferit it fit, With 


which freezing mixtures ark made. Thefe in 
eredlenes do not r binder the freezing of water by 


3 C23 £ 2 


ter is owing” to a diſpoli Höll 'peculiar e 


fluid, theſe Tobſtances kinder 1 by chaliging 


that di po, Aly of theſe matefials bein 98 


mixt with ice already fotmed, ſoon reduce it to 
the fame liquid fate, they would have kept It 


in, had they been mixt with the water before 1 its 
freezing. And the ! ice is here diſſolved without 7 
: loſing a any thing of i its coldneſs. : Now the cold- | 


* 319 


neſs of ice, if it can be communicated to water Ef 


without diminution, will freeze, it, for t e 0 


gree of cold i in the ice is that, » which retains is = 


— * FE: £33 V 


in Fat form, and prevents it from returning to 
8 1 2 | | | waters 


* 
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water, * that FRET of cold, commu- | 
vicated to other water, muſt turn that alſo into 
ice. Now A heap: of ſnow. or ice in powder i is a 
collection of particles of i ice, with interſtices be- 
tween filled with a warmer medium. F . There- 
fore, if any veſſel of water be ſet into ſuch a 
heap of ſnow or- ice, the cold communicated to 
the water will be no greater, than what reſults : 
from the coldneſs of the ice or ſnow compounded 8 
with the warmer condition of the interſtices, 
But when the ſnow. or ice is liquified. by the 
means before mentioned, then the veſſel is ſur- | 
rounded by one uniform body of cold equal to 
that of a ſolid body of i 7 Therefore in this 

1e water in the veſſel will freeze, in the 
other caſe . N 

The 0 mentioned may, fomerhing 


they — its ee while they. are 2 57 
ſolving i in it, as we hall ſee heregfter. Though 
common falt will afift but little on this account, 
Nay vinous ſpirits, will not only quicken, the 

freezing power of theſe mixtures by haſtening 7 
- the liquidation of the ice, as the forementioned 
gentlemen obſerved ; but will alone. produce the 

ſame effect, as ſucceÞfolly as the ſalts them- 
ſelves : yer theſe. ſpirits in ona with water 
give a an additional wartnch toi 1 Hang: 


; * . * po, LF ol 4 
3 MS. . : 7 1 
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—— of the Semen tie icade- 


my plunged a globular glaſs with a very lender 
ſtem into ſuch a freezing mixture, as we have 


now deſcribed, the glaſs being filled with water 


till it roſe to ſome height in the ſtem. At the 
firſt immerſion of the glaſs they obſerved the 
water to. riſe, but ſoon to ſubſide again, till- ite 
ſunk ſenſibly below its firſt height. The riſe of 
che water on the firſt immerſion of the glaſs they 
ſoon perceived to be owing to this cauſe, that 
the glaſs by being in immediate contact with 
the freezing mixture was' firſt affected by the 
cold, and by contracting diminiſhed its cavity; 
but when the water began alſo to be affected, it 
ſunk again and continued to ſubſide; till at 
length it would riſe again, at firſt: ſlowly, but 
in a little time very faſt. As ſoon as this mo- 
tion was over, the glaſs being lifted out of the 
freezing mixture, the water was found to be 
frozen. By repeating the experiment often, and 
frequently raiſing the glaſs out of the mixture, 
they ſometimes had the good fortune to take it. 
out, at the inſtant it was going to freeze, ſo that 
it would ſometimes; freeze before: their- eyes. 
In this caſe upon lifting up the glaſs, the water 
would appear as clear and tranſparent as ever; 


but on a ſudden would become opake, and at 


I time riſe up in the ſtem of the glaſs: 


ee 8 e 


\ 
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and then the. water was frozen. Tin apity 
of ice above water explains the whole myſterß 
of the dilatation of the water upon freezing. 
Sir Iſaac Newton has clearly proved, that the 
tranſparency of bodies is owing to the ſmallneſs 
of their pores; and chat nothing more is neceſ- 
ſary to render a pellucid body impervious to the 
light, than to render the pores of it large 
enough. Thus, when the moſt tranſparent 
glaſs is beaten to powder, the powder i 18 opake, 8 
or impervious to the light. Why the largeneſss 
of the pores of a body produces this effect, ſir 
Iſaac Newton ſhews at length, viz. by the 
light's ſuffering ſucceſſive reflections at the ſur- 
faces of each particles, as it Nen eee the 
e till it is wholly loſt. „ Ii ie 
By the great opacity 3 of ice in re- 
ſpect of water, we know that the particles of 
water in freezing unite into little maſſes, and 
form larger particles, which neceſſarily occaſion 
great pores between them: And by this means 
they compoſe a body, which takes up more 
room than before, while they ranged them- ; 
ſelves in a more uniform manner. Thar the 
particles of water ſnould take ſuch a difference 
of arrangement upon cold, as to enlarge the bulk 
of its body, muſt be owing to their particular 
make and conſtitution; perhaps to the conſi- 
2715 | g 7 | . guration 
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guration of them; for oils. will; grow, thick 


and opake by cold without ſwelling thus; nor 


do they become hard and brittle, as water does. 
But this property of Jilating upon changing 


from a fluid ſtate to a ſolid, is not peculiar to 


: water alone; it is common to all bodies that 
melt into a fluid, and are brittle when cold. 
bel Here freeze a water · thermometer with! a or 


ice and Ys 2 and l ins nde, t oe 


10 the next dm to, — falts md; 72 
| pro 48 after having given the eſſential character- 
iſtics, whereby ſalts are to be diſtinguiſhed from 
other ſubſtances, it will be proper to explain the 
n diviſion 5 them into acid and alkali, 


Fee ee Al che, . in enn 
af ſome men have been confined to theſe two. 


This diviſion of falts does 1 in 1 deſerve our 


„ 


am going to a9 upon 2 alkali, 1 1 5 e 
| vi ſoles and ſpirits promiſcuouſly. , as 
An acid is properly that, which taſtes” four 


Wy applied to the tongue, whether it be a 


ory pode ora liquor, that is, whether it be 
falt or ſpirit: for it is to be obſerved, that of 


' „ dry 


- © 
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dry bodies ſalts only are the proper ſ6bjefts of 
raſte, for earths being undiſſolvable in water, 
and unactive ſubſtances, will not diffolve in the 
| ſaliva nor act upon the nerves of the tongue, 
otherwiſe, than as by drying vp the” humi- 
dity, wherewith the tongue is moiſtened they 
may create à perception, which in the com- . 
mon phraſe of ſpeech may be *comprehend- 
ed under the general name of that ſpecies of 
ſenſation, to which this organ is approptjated. 
The alkalis are fuch ſalts and ſpirits, as, when, 
mixt with acids, raiſe a conflict and efferve- 
ſcence, and in the end deprive them of their 
acidity. Some acids will ferment wich each 
other. Oil of yitriol for inſtance ferments with 
the weaker acid of ſpirit of ſalts. ys dee the 
mixture ſtill remains acic. 


GE 4 > 5 


0 Here the , of . fer eee with 
Alkalis 58 TER 
What this Ternjcaration 3 and to: ; what cauſe | 
its viſible effects are l . be inquired 
hereafter. 1 8 
Sir Iſaac Wem ſeems to "think, that the 
acid principle is the great agent in nature, which 
ſets at work the other parts of matter. There 
is a paper ritten LE him eee upon 
beide 5 . * 10x : C Tha 
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1 zt ern irt to Dr. EW 
Ant by his means Tame into the hands of others. 
It was at length printed in the fecond volua 
the Lexicon Technicum of Dr. Harris,. Sir 
| "Hae there ſays, 1 call acid, What attracts 
ſtrongly," and is ſtrongly attracted. He appre- 
hends acid particles United to earth to be tlie 
: cbnipoſſrion of all Tatts, Even that the alkalis, 
Wich are uſually treated as the oppoſites and 
£ antagoniſts of the other, he ſuppoſes | to be only 
"earth Joined with an Reid ſtrongly attractive. 
But his opinion in theſe particulars we ſhall 5 
more diſtinctly inquire into, and explain in 
the courſe of theſe lectures, as we prepate the 
Particuler Aang to which Wet Spiojons 


. 


But to proceed, beſides theſe 2 0 1 50 
given to diſtinguiſh between acids and alkalis, 
there are other methods made uſe of to diſcover 
them, Sometimes an acid or alkaline quality 
lies hid in 25550 1 AS. not to | manifeſt icſelf 

rloged direct winds 6 ; yet © will e duch ef- 
fects, as more manifeſt acids and alkalis are 
Known to do. One of theſe effects is the 
change, they occaſion i in the colours of many 
bodies. Syrup of violets, is commonly made 
nie at 1 in theſe rials. Acids turn its blue co- 
bdour 
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Iour i into red, alkalis change it to green. But 
Mr. Boyle recommends above all the. Ainure of 
lignum nephtiticum. - bart K r aow. 11 
If cold water be poured upon. 4 7 ſhavings 
of this wood, it ſoon Acquires a tincture, which 
looked upon appears blue, but ſeen through 
appears red. This blue tint is taken off by an 
excceding ſmall quantity of acid, even when che 
tincture is made very deep. For this reaſon 
Mr. Boyle recommends, it as the moſt ſubtle 


criterion of acidity. . Alkalis heighten the bluc 
tincture. . pig 8 


(Here the os + br. vial, and iind. 

; lin. nephrit.) 27 ae) hs 97 1 io wilt 

No other ſpirits, beſides th K eich art el 
or alkali, have been much conſidered in che- 
miſtry; except only the inflammable vinous 
ſpirits. Mr. Boyle has made ſome menten of 
other ſpirits, and calls them neutral. pas 
Neutral falts are commonly Nies; 5 is 
common ſea- ſalt, we uſe at the table; 3 ſuch alſo 
is ſalt-pette, che N ingredient ped wo 
Le- 1 | 

Ladd abibg l 1 which be r 
to no ſpirit, except the vinous ſpirit; but 
oils are poſſeſſed of it. This ſo remarkable A 


Property 5 er fluids, while Water on the con. 
1 23 $1473 $1576 ft 7 trary | 
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trary is a potent extinguiſher of fire bela 


particular conſiderationnn nac do 


It has been obſerved before, FO all 


when heated to a certain degree, emit light and. 


ſhine ; water can never receive ſo great a degree 


of heat. The heat it has, when boiling, is the 


greateſt, the moſt intenſe fire can give it, and 


with this heat it flies away in vapour. This 


property of water, of being incapable of any 
great heat, 1 18 that, which enables it to extin 
gvilt fire. Fats F224 N 27770 45 124001 1 


It has been obſerved in a oy ifs. 100 


heat diffuſes itſelf from the hot body, and de- 


eays gradually. That it never ſtops hort, and 
is interrupted at once; inſomuch that the near 


approach of a cold body to a hot one neceſſarily 


diminiſhes the heat. For this reaſon, when 


cold water is thrown upon a, piece, of hot metal, 
or a burning coal, the heat of the body is neceſ- 
farily leſſened, till the water is by degrees heat- 
ed and thrown off in vapour. But ſince water 
can receive but a ſmall degree of heat; it, as 
faſt as the hot body diſſipates the water N. e 
upon it, freſh water be ſupplied, the body. muſt. 
at laſt be reduced to the heat of boiling r 
only. But with this heat no bodies known, ex 
cept the phoſphorus from dune, will burn. . Thus 


A muſt be ting nice 1 


* 
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Olle bes ofr receiving a greater degree 
of heat, than water is; inſomuch that the 
ſteam, which riſes from them, will emit light 
and ſhine 4 and when oilthas acquired this heat, 
it Will continue it, and conſume away in a 

ſhining Oe dh: ge e ons on _— 
burn. Vi t 1 F 
It may 1 why ol, Ren 80 to 
this degree, [ſhould continne thus hot without 
diminution, till it is eonſumed, though no other 
fire be near it; whereas hot water, when re- 
| moved From the fire grows gradually cool again. 
This is common to oil wich all burning bodies, 
andi they all require the preſence of the air for 
this purpoſe. Any buraing body in à cloſe. 
Place, where all acceſs of freſh air OW; 
1 is extinguiſhed and grows cool, 

There is another particular in the Nita: of 
burning bodies, which is likewiſe owing to the 
air. Theſe bodies, like all others, grow gra- 
dually hot by the influence of the heat applied 
to chem, ill the inſtant in which they take 
fire. At that moment their heat increaſes 

many fold on a ſudden. As they will not 
burn without the aſſiſtance of the air, ſo they 
never receive this ſudden increaſe of their 
heat, if the air be abſent, but vill grow 
| o—_— hotter and hotter, as other bodies do, 
| 2 till 
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till they come to . e heat, they are 
capable of. 2 3 oft e 259 
Burning bodies ga, not. all require. _ Ae | 
Fe of heat to ſet them on fire. Brimſtone 
will take fire, and flame with leſs heat, than is 
85 required to fire oil, ſpirit of wine with leſs | 
heat than brimſtone, and the phoſphorus made 
from urine, with much leſs heat than ſpirit 
of wine. And ſometimes the bodiees: that ale 


— are ene wine is horter - 
phoſphorus from, urine much/horrer chan either, 

In ſhort; bodies take fire by an action be 
them and the air, and a certain degree of heat 
is required in every body (though not in all the 
ſame) to excite this action. This action conti · 
nues all the time the. body burns. As ſoon as 
it ceaſes, or is diminiſhed beyond a proper de- 


"3 gree, the burning 4s. extinguiſhed. By ſetting 


a body on fire in a cloſe veſſel this action is diſ- 
covered to have a very remarkable effect upon 
the air itſelf z for it is found to deſtroy the elal- 
ticity of part of it. If by an air: pump the air 
ahout the burning. body is gradually rarified; 
or though the air, remain equally condenſed, as 
the body in burning charges the air with fumes, 
which mixt tg it .cauſes =, and leſs pure air 
to 


e } b 
. ** 23 * 
eo - 
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to Sa with che burrding body: in both 


cheſe caſes the burning ſoon ceaſes. "10 ace 
But in the open air, the air near the buring | 
body being ratified by its edt becomes Tighree | 
than the Teſt of the air, and therefore muſt 
aſcend, while its Place 1s fopplied by frefh' air, 
which being rarified, in its turn alſo aſcends. : 
By this means a conſtant current of Freſh Air 
Hows by the? of body COLT nt A Sv IO s 
There is but one Vbber⸗Bohy knen, which 
is poſſeſt of this property of the'air, and that is 
nitre. This ſubſtance, we mall hereafter ſec, 
vill make bodies burn, upon which the air can: 
not eaſily be brought to have any ſuch effect; 
and being an ingredient in gunpowder; cãuſes 
| that to take fire without the alſiſtance of the air. 
But what kind of action this 1s, whereby the 
air keeps bodies on fire, "we hall ſee more diſ. 
en tictcafrert : e ei 19 esse 51 
As this action of the? a is the only means | 
found here upon the” earth of continuing heat 
Without diminution; it is not improbable, that 
the ſun is a body actually on fire, kept burning 
: and in a flame by an air, which encompaſſes it. 
Perhaps the vapours ariſing in this flame, after 
circulatmig à time in the fün's atmoſphere” fall 
down, and become combuſtible again If fo, 85 
the fun will continue for ever burning without | 
being 


\ 
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beiniyconfanted, x ges Teen” in tlie ſur- 
face of the ſun agree aer : well with its being | 
ſuch a burning body; nor is its denfity too 
great, being not e e e of the r 
of our earth. ilch 203, cab let 2 DW Rs 2s 
Thus 1 have ee to eee 
count of the five kinds of ſubſtances, int eh 
bodies are diviſible by the fire. Theſe are 
conſidered by the modern chemiſts, as ſo many 
principles, on which they build their reaſonings. 
Paracelſus and his train are more conciſe: 
they enumerate but three principles, ſalt, ſul - 
phur, and mercury; by the firſt meaning what- 
ever is fixt, by the ſecond whatever burns, and 
by the third all that is volatile; which Paracel- 
ſus illuſtrates after this crude manner, in wood 
on fire, What burns in it is / ſulphur, the ſmoke 
is the mercury, and the aſnhes the ſalt. E 
But in regard to the five ſubſtances, which 
have been here enumerated, the great queſtion, 
which occurs ts, how far they deſerve the name 
of principles. If by principles are meant the 
original forms of the particles of matter, by 
Whoſe union in various proportions all com- 
pound bodies are produced, while themſetves 
are mar OR" nor een Fu Wi natal. 
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powerss/ theſe, we have here called principles, 
certainly deſerve not that appellation; for they 


ate themſelves compound ſubſtances, and their 
conſtityest parts ſeparable hy chemical opera- 


tions, as we ſhall: ſee in the courſe of theſe lec- 


tures. But as the firſt operation of the fire in 
analyzing bodies divides them into ſome, or all 


of theſt fubſtances; they are the firſt ſtep in 
chemiſtry towards diſcloſing the nature of each 


: and what additional progreſs: can 
be made ib the knowledge of natural bodies 


muſt be deduced from Ig ee 
| decompounding theſe;: . 7! Dae N 


Beſides the five ſubſtances Kang al, a 
theresis another produced from bodies, though 
not ſo much taken notice of by chemiſts. This 
is an aerial vapour, which, when purged from 
the heterogenous ſubſtances that e was . 


ſoems to be true permanent air. 


hall only add here, that the okedniſts: "IR | 
been many of them very confuſed injudicious 
vrriters, confounding the uſe of their terms 
without end. And thence ſome names in com- 


mon uſe are not conformable to the definitions, 
Ichave given above. For inſtance, oil of vitriol, 
and oil of tartar per deliquium, are by no means 
properly to be called oils, for both will mix 


with My nor is either of them inflammable. 1 
ber 


+ 5. 
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They are in nothing like oil, but in a little 
ropineſs, which appears in them, as "OE are 
poured out of a bottle. | 
Alter this ers of the os eff 
of the chemical analyſis, at our next meeting, 1 
ſhall procesd; to conſider np tion, 
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AFTER explaining the general effects 
of chemical analyſis, and the principles 


of natural bodies, that diſcovers chemical 


compoſition is next to be conſidered, 

All mixtures of different bodies, fluid or fo- 
| lid, where their parts are mutually united, come 
under the preſent head. But the moſt eminent 
of theſe mixtures is, when a fluid is endued 
with a power of infinuating itſelf between the 
parts of a ſolid body, and uniting with them. 

In this action indeed the parts of the ſolid body 
are ſeparated from each other, and therefore the 

body is not improperly ſaid to be diſſolved; 
but as the effect of this is to unite the parts of 
the body with thoſe of the fluid, the action 
comes properly under the head of chemical 
compoſition. When the fluid diſſolves the 
whole body, and receives all its parts intire 
within itſelf the operation is merely compoſi- 
tion; but often the effect of ſuch diſſolution is 
more complex; and while one part of the body 
is united with the fluid, ſome other either flies off 


1 
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in vapour, or ſubſides: here there is a combi- 
nation both of analyſis and compoſitioon. 
Every fluid, which has a power to diſſolve 
other bodies, is called a menſtruum; The 
operation of the menſtruum is owing to ſome 
power, whereby its particles attract and adhere 
to the parts of the body, it diſſolves; the par- 
ticles of the menſtruum muſt likewiſe: be in a 
diſpoſition, that they can eaſily move toward 
the body to be diſſolved z and fluidity beſt firs 
them for this end. Pure water is a menſtruum 
to all ſalts. And all the reſt of the menſtruums 
are no other than water impregnared with ſome 
active particles. 
Sir Iſaac Newton is of opinion, ali eee 5 
any diſſolution is made, there an acid is preſent, 
if not manifeſt to ſenſe, yet latent; in which he 
only expreſſes his ſentiment, that acid particles 
are the active principles, that attract other bo- 
dies, and are attracted by them. Thus he ap= 
prehends every kind of ſalt to be only an acid 
Joined to ſome other ſubſtance. He chuſes to 
call theſe active principles acid, becauſe he ſup-; 
poſes, that whenever they, ſhould be united 
with water alone, they will exhibit that taſte. 
Though neither ſea-ſalt, nor nitre has any acid 
MBE "= ſpirits very ſtrongly acid are to be ex- 
. G2 „ pelled 
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pelled from them, after which 70 remains will 
7 be a mere earth. (308 6 
ae greateſt part of enen are Une; 3 
ſpirit of wine indeed partakes of the nature of 
an oil, and its diſſolving power chiefly conſiſts 
in aſſociating with itſelf, the unctuous parts 
of vegetables. Thus we ſhall ſee it diſſolve re- 
fines, or the inſpiſſated oils of vegetables, and 
extract them from * compoind,: in Pen they 
are lodged, | 
We have already ob pedd, fo GT men- 
dunn ut have. its parts moveable, that they 
may come readily in contact with the body, 
they are to act upon; and that this requires 
fluidity. In a fluid ſtate, the active principles, 
while ſwimming in a liquor, eaſily move. By 
this means they readily approach. the body, they : 
are to work upon; and being in Tae with it 
penetrate” the body; the active particles of the 
menſtruum inſinuating themſelves between the 
particles of the body, and carrying along with 
them part of the fluid, wherein they float, they 
diſunite thoſe particles: that is, they ſeparate 
them ſo far aſunder, till they can no longer act 
on each other, ſo as to cauſe a coherence. Then 
the particle of the body in diſſolution is inveſted 
5 by the 8 3 of the menſtruum, 
jug ; 
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and carried away with them i into the fluid. Thus 
the body, though heavier than the fluid men- 
ſtruum, is ſuſpended i in it, ſoas to conpeſrre one 
"I Wichita Lil 52 
It is here to be noted, 1 theſe ative parti | 
cles of the menſtruum do not attract one ano- 
ther, but the other particles of the fluid, where- 
in they ſwim. Whence in the fluid they are 
diſperſed equally throughout it, and, when they 
have diſſolved a body, they in like manner dit- 
Fuſe the parts of that a. nian through 15 
the menſtruum. 

When menſtruums Jiflolve * a viſible 
| motion. is frequently, though not always ſeen 1 in 
them, and bubbles filled with air riſe in great 
plenty. This motion is called by the name of 
fermentation, | a word firſt applied to that inteſ- 
tine motion raiſed in paſte by the means of le- 
ven in order to break the mucilage of the grain 
in the preparing of bread; but now by chemiſts 
is uſed generally for every kind of viſible effer- 

veſcence, ſuch as is ſeen in mixing any fluid 
either with another fluid, or with a ſolid body, 
Heat promotes the acting of menſtruums. 
A menſtruum, when heated, ſooner diſſolves a 
body, than when cold, and while hot, will re- 
tain more of the diſſolved body, than it can 


n afterwards, a part dug ding, as the men- 
„ kruum 
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ſtruum cools. Thus water will keep more ſalt 
or ſugar diſſolved, while hot, than it will re- 
tain, hen grown cold again. Nay if care be | 
taken to impregnate the hot menſtruum with. 
the body to a ſufficient degree, the parts of the 
diffolved body, when the menſtruum is become 
cold, will unite together «co wn” e = 
from the menſtruum. 1 | 
It is not difficult to conceive, upon what prin- 
ciple heat promotes the action of menſtruums, 
Heat dilates all bodies, and we alſo know, that 
by ſo doing g. it diminiſhes the coheſion of their 
parts; ; for it not only quite ſeparates the parts 
of many. bodies, when it ariſes to a ſufficient 
height, but univerſally i in every degree renders 
bodies ſofter; thus fluids by heat become more 
liquid, and the moſt rigid ſolids diminiſh in 
firmneſs, till they become quite flexible, or even 
fluid. But as the action of menſtruums is to 
diſunite the parts of bodies, we need ſeek no 
farther to know, what aſſiſtance heat gives to 
this action, than that it leſſens the ae of 
the bodies to be diſſolved, „ 
As the action of menſtruums i is cpm by 
| heat, ſo the temperature of the menſtruum is 
for the moſt” part changed during the time of 
its acting, from what it was before. Moſt fre- 
men" the menſtruum Pro hot, In ſome 
Caſes 


caſes it grows cold. "The like alſo. is os _ 


ſerved i in mixing Avids with each other. 
To form ſome idea of two ſuch oppoſite ef- 


feds, let us conſider, that as the action of heat 5 


is to expand bodies, and keep their parts at a 

diſtance ; ſo the action of a menſtruum is to 
draw the parts of the body towards its own 
parts ; that is, while it operates to cauſe a con- 


traction of the whole: and this being an action 
contrary to the action of heat, it is hence very 
conceivable, how cold is produced. To diſco- 
ver whence heat ariſes in theſe caſes, it muſt be 


known, and ſhall hereafter at large be ſhewn, 

| that there is one ſubſtance i in all bodies; by the 
copiouſneſs of which in inflammadle- bodies, 
they are indued with the power of burning. 
We often ſhall call i it the inflammable ſubſtance 
or principle: it is alſo uſually called ſulphur. 


Now fir Iſaac Newton ſhews, that light, and 


= conſequently, heat, operates immediately upon 
this part in bodies. We ſhall hereafter ſee, 


that in all viſible fermentations a part of this is 


carried away in the frothy bubbles, that break 
through the liquor. It may alſo go off iaviſi- 
bly; for when it goes « off in the viſible appear- 
_ of bubbles, another ſubſtance accompanies 
8 Such an agitation of the ſulphur, as to ex- 
pa Ah of it out of the body, muſt excite heat; 
| : e FI 


. ²˙ . 3 — — 


—— 19 ry qv ERS * ” 
_ . ( 1 rants; vane. A ů —— tae as 
% 
= mn bd __ * 8 = + * — - —_ 


} 
a} 
| 


n 


—— 
—— 


— _ 
—— — * - 


88 A COURS E -Faarl, 


this being the ſubſtance immediately: operated 5 
on, and put into motion, when a body is heated. 
In this caſe therefore we are to conſider two 
cauſes operating together; the forementioned 
contraction productive of cold, and this expul- 
ſion of ſulphur, whereby heat is occafioned; 
When this latter operation prevails, the mixture 
grows hot. he 

Saltpetre and fal ammoniac (lalts we thall 
hereafter take under particular conſideration) 
mixt with water produce cold, mixt with ſtrong 


ſpirit of vitriol produce a great heat, but the 


acid ſpirit may be fo much diluted with water, 
that cold ſhall reſult from the mixture, though 
not in ſo great a degree as from mixing thoſe 
ſalts with water alone. And in this caſe while 
a thermometer plunged in the mixture is affe&- 
ed with cold, another ſuſpended over it [ſhall . 
receive heat from the aſcending vapour, an evi- | 
dent proof that in this caſe both hy pe back 
fore. mentioned operate. 
It is here to be noted, that as wala are TY 
up. of particles, which are themſelves eompoſed 
of. other particles; fo theſe menſtruums dif- 
ſolve only the groſs body, but not 'the par- 
ticles which compoſe it. Their parts adhere 

35 together by a here not to ee 192 thee 
powers 85 Net; 


| Aion 


* 


Action and reaction in all-bodies are equal; 


' therefore, when 1 here ſpeak of menſtruums 


 diffolving bodies, I would not be under. 
ſtood, as if the power of diſſolving aſuribed to 
one of the bodies was a property of a diſtin 
kind from the diſpoſition to he diſſolved attri- 
buted to the other. The diſſolution is mutual, 
for the parts of both are removed dle from | 
| cach other than before. | 
Whena fluid acts on, and divides hs parts - 
| of a ſolid; it is uſual to ſay, the ſolid body 
js diſſolved, and that the fluid is the diſſolver. 


But indeed the effect in ſtrictneſs is, that boek 


ſubſtances become united, and as the fluid, by 
inſinuating itſelf into the ſolid body, has ſepa- 
rated its parts, and diſperſed them throughout 
itſelf, ſo the fluid has its parts in ſome meaſure 
ſeparated by the particles of the other body 
coming into it, and the reſult is dee 
of the two ſubſtances into one. 
Two things farther are to be e e con- 
cerning menſtruums. One % that after they 
have diffolved any body, if another body, 
whereon they act more vigorouſly,” be put into 
them, they quit the firſt! body in order to lay 
hold of the ſecond; ſo that the firſt body ſhall 
fall down, if it be heavier than the menſtruum, 
which is the moſt eommon eaſe, and is called pre- 
e 5 cipt 


- 
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cipitation. If the firſt: body diſſolved be light- 
er than the menſtruum, it will ſwim on the top 
of it. This not being a very common caſe has 
no particular name; but is in effect the ſame ; 
with the other, | b 6 
Another particular to be berg e is, 
Ae when a menſtruum by the aſſiſtance of heat 
has been charged with a greater portion of the 
ſubſtance diſſolved, than it will retain, when 
cold, the redundancy does not always ſimply 
ſubſide, but frequently. gathers together in 
grains of ſome. ſpecific ſhape. . And this manner 
of the diflolved body's ſeparating from the 
menſtruum is called cryſtallization z wherein to 
render the grains depoſited large and in their 
moſt perfect form, ſome management is neceſ- | 
ary. If the liquor i is too ſtrongly impregnated, 
the grains concrete together, and their true 
figure not eaſily perceivable. The moſt cer- 
tain method is to diſſolve the materials, which 
are principally ſalts, when pure water is the 
menſtruum, in a large quantity of the liquid, 
and then to evaporate to a due degree. 
The rule generally given for determining 
the proper degree of evaporation is to proceed 
with a gentle heat, till a ſkin, or in the more 
ulual language of chemiſts, a pellicle appears 


1 the ſurface of the water. Buy this is 
- known 


1 
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known in moſt ſalts, when the hot liquor is 


ſo far impregnated with the ſalt, that a part 


will ſeparate from it, when cold. In nitre 
this pellicle ſcarce appears. Thoſe, who per- 
form this. operation upon nitre in large quanti- 
ties, judge of the evaporation by the weight 


of the liquor; for the ſalt being a more pon 
derous body than water, the water, as it is 


farther charged with ſalt, becomes more weigh- 
ty. But we may alſo judge when the liquor is 
diſpoſed to ſhoot, by taking a little up in a 
| ſpoon, and waiting till it is cold, and if the 


liquor be ſufficiently charged with nitre, the 
falt will begin to appear in ſmall threads. 


Sea - ſalt and borax, if the water be ſufficient- 


1 Frs egg, "will ee ae n water is 
hot. ny is 7% 
This cry Gallization of falts is an operation, 


which greatly merits conſideration.” It pro- 


miſes no inconſiderable light into the nature 


of thoſe powers, by which the n Parti of | 
matter act on each other. | 


If the leaſt quantity of water be bee 
upon a parcel of ſalt, it will ſoon be diſperſed 
through it; but the ſalt being a heavier: body 


than water, the upper part of the wet ſalt will 


have more water among it than the bottom, 


the ſalt by its weight thruſting up the water. 
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If there were no action between the water 
and the falt, the water would be all kept up- 
wards, and the ſalt lie at the bottom as com · 
pact together, as it did, before the water 
was put to it. But by the action, there is, 
between the parts of the ſalt and of the wa- 
ter, the water will take up ſome of the ſalt, 
and ſuſtain it againſt the power of its gra- 
vity. If more water be poured on, more of 
the ſalt will be taken up, till at length with 
a due quantity of water all the ſalt will be 
diſperſed through the water; inſomuch that 
the loweſt part of the water will ſcarce, if at 
all, be more impregnated than the very top. 
But for this effect there requires a certain 
quantity of water in proportion to the ſalt. 
And in different als my b is * 
different. 
Wich the heat which water will ane in a 
moderate temper of our air, common falt re- 
_ quires leſs than three times its own quantity 
of water to keep it diſſolved ; nitre requires 
ſomewhat more than common ſalt; green vi- 
triol ſcarce twice its own weight; but alum 
requires nęar ſeven times its NT: of water 3 
and borax twice as much. 
As water, by a DC FEI rr 
more gong impregnated with any of theſe 
2 ſalts, 


+ 
+ 
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ſalts, than when cold; . when: the water 
 cvols again, the e 10 _ en will 
ſubſide. 1 e 

But the endo the. Ai er not kept 
Fee by the water, have a power, where- 
by they approach and adhere to each other. 
Therefore, if the water be ſo far only | evas 
porated, that this ſubſidence of the falt may 
be performed leiſurely, the particles of ſalt 
will act ſo on each other as to unite in cluſs 
ters, and en Uſtin@: baden of RING 
_—_ i 19 2279]. | 

The der on er is, in which the 15 
quor is ſet, the cryſtalline bodies, into which 
the ſubſiding ſalt n ain will de dos 
dns” een VBD) un 
By the particles of the fate Sink 0 vol 
gether in regular ſhapes, it muſt be- concluded, 
that before they began to meet, they were diſ- 
perſed through the water at equal diſtances _ 
from each other. And this is a natural conſe- 
quence of the action between them and the 
water; for each. particle acting equally on the 
water, one particle will encompaſs itſelf with as 
great a quantity of water, as the other. The 
moſt difficult enquiry in this caſe i is, what cauſes 
the particular figure, into which each ſalt ſhoots. 


This, muſt of neceflity ariſe in general from this 
| cauſe, 
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cauſe, that the particles of the ſalts are of par- 


ticular figures; and that theſe ſalts on their dif- 
ferent ſides have different powers of acting; 


for by this means theſe partieles will meet on 


ſome of their ſides only, but not on others, and 
ſo form the particular figures, into which we 
find them to ſhoot. It appears very ſurprizing, 
that the particles of matter ſhould have ſuch 
different properties on their different ſides; but 
ſir Iſaac Newton has evidently demonſtrated 
this of the rays of light, ſo that the ſame thing 


may with leſs difficulty be admitted in other 
_ caſes alſo, where there appears any proof of it. 
| Whether this can be occaſioned only by the 
figure or ſhape. of the particle, will be beſt 


known, when we ſhall have gained a more di- 
ſtin& inſight into the cauſe productive of this 
action between the parts of matter. 

All that has been ſaid of falts equally. obtains 
in metals, which, vhen diſſolved in their pro- 
per menſtruums, are diſpoſed to ſhoot out of 
them in ſome diſtin form, after the ſame, man- 
ner as ſalts do from water, 1 are * Ee 
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begin with the moſt imple. 4, 
N The ſubjects therefore, Tintend here to treat 
of, are to be incloſed i in 4 ſuitable veſſel, and 
expoſed to the gradual action of ſimple heat 


only. The veſſel, in which theſe ſubjects are 
incloſed, is placed. in an open fire; that, before | 


the operation is over, they's Oy receive 2 great 
. 5 of 1 83 
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The animal ſubſtance moſt wrought upon by 
de practical chemiſts is hartſhora. They gene- 
rally diſtil ir in an iron pot, with a head fitted 
to it, to receive the vapours, and convey them 
into the receiver. It is alſo uſual for them to 
place a glaſs veſſel between the head of the ſtill 
and gecęiver, to give the vapour (or in the 
language of chemiſts, the fumes) more room 
to expand in; and being carried by this means 
"farther from the fire, they alſo condenſe the 
ſooner. This veſſel they call an adapter, 
When very large quantities are diſtilled at 
once, they place another adapter, made of tin, 
between the glaſs adapter and the head of the 
pot. For a ſmall quantity of . horns a coated 
retort, with or without an adapter, will ſuffice. 
There 1 is no other preparation uſed to fit this 
ſabj ect for diſtillation, but only to cut the 
boris ſmall enough to be put into the veſſel, 
wherein they are to be diſtilled, - Nor is gay 


«SS HE 


vapour . too inaperyoplly, ſhould bur the 
receiver. 6 

When the diſtillation is finiſhed, that | is, when 
with the greateſt degree of fire no more fume or 
vapour will aſcend; we find in the receiver 
three different ſubſtances ; a fluid, which will 
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ht with ten therefore a ſpitir; another loi 

Y which will not mix with water, ayd will *burn, © 
that is an oil; alſo a dry ſubſtance diffolvible 
in Water, therefore à falt. There remains bes 
bind à black coal, {tilt retaining the ſhape of 
the horns.! This eoal; preſſed ever ſo long in 
a cloſe veſſel with the moſt intenſe fire, wil! 
either loft ies blackneſs, nor its ſhape! But 
the blackneſs will ſoon be deſtroyed by a free 
admin of the air to it, as will be ſhewp ii na. 
following-le&ure.- We do not proſecuie ou 
operations now ſo far, neither on this, nor on 
theo other fabjetts of: the preſent! lecture; be- 


. cauſe we here intent only to fle w the cffafts'of | 


fimple heat, withour-the: concurrence of = tos 
reipn'alliftance. 15%! 15519 © lus „ 


TE. 


The ſpiric aud malt are alkatis. Accordingly | 
they turn the ſyrup of violets green. They 5 


give 4 difagreeable . colour to al red ſyrups 
ey are uſed in 5 
medicab preſcriptions, |: tare out: 50 taken 


alſo ; and therefore, hen 6 


not to add any i eb \ each 
Z an ingredient. . 4 Nag 19% 10] 11. 10 151 1551. 


This ſpirit and falt are: 185 ane ee | 


ever animal-ſubſtance they ate diſtilled ;: whe: 
ther from harts-ho 


hs, vipers, ot any other; . 
4 alſo allb the animah juices, ag. blood, urine, — - 
 __ the fame, | "IO on 8 and; Sega; 
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ſeem to differ a little, when firſt diſtilled; be- | 
cauſe from ſome ſubjects: they come more im- 
pregnated with oil, than from others; but in 
proportion as they are purified by the method, 
we ſhall deſcribe and perform at our next meet- 
ing, they gradually ena hi a : more Lad re- 
£ ſemblance.” eint 
The principles dick Toe wy ate Sd 
in every animal ſubſtance, whether ſolid or 
fluid; but there are ſome other productions 
3 to milk and urine, which deſerve. ole | 
notice: 2192 145 61.9 15 8 
Milk in boiling « emits a vntry vapour, 
neither of an acid nor alkaline quality, till 
ſuch times, as what remains grows very 
thick, and acquires a great ſweetneſs. Whence 
this ſweetneſs ney! its riſe: 2 0 be ſbewn here- 
- after, Wen TT | 
If milk ſtands any time, it ſeparates Poste 
neouſiy into tyd parts, one of which is watry, 
and the other of a thicker conſiſtence: they 
both in a little time acquire an acidity. But 
the acidity of the thicker part is owing altoge- | 
ther to ſome of the watry part remaining ſtill 
with it: for if this watry part is well beat out, 
it becomes that oily ſubſtance butter. The 
watry part therefore is that . which «27% 


ſour or acid. i en n 
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The watry vapour, which ariſes from milk; 
will alſo by time grow ſouriſh for which rea! 
ſon tlie uſe of milk in diſtilled waters, directed 

in the writidgs of f phyſicians, 18 wi: N wholly 

diſcontinued!” 5 
As milk is 4 Avid; char His 0TH Une 
dirculated in the blood veſſels of an animal; fo 

it begins to partake” of the nature of: the other 
animal juices : for though by ſtanding” it be- 
comes acid, which happens not to any other 
animal juice; yet after . freſh mille has been 
freed by boiling or a gentle diſtillation from 


2 | its watry part; if it be then preſſed with a 


ſtronger fire, an alkaline ſpirit will ariſe from 
it; and alſo an oil reſembling oa ee 148 
from other animal ſubſtances,” © 190k 1 
Milk therefore appears to * ue by Us 
powers of digeſtion into a kind of middle na- 
ture between animal and vegetable ſubſtances; 
for as animal ſubſtances yield upon diſtillation 
the forementioned alkaline ſpirit and ſalt; ſo 
the greateſt part of vegetables em mon 
ciples, as we ſhall ſee preſently. 52 
Hence it is, that milk is ſo . | uſeful in 
hectical fevers; for milk approaching already 
ſo near to the animal nature, is eaſily converted 
into nouriſhment, and at the ſame time, by its 
having 1 28855 off, as it were, but half its acid 
H 4 
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1 it is Juiced to. .cool the feveriſh, beat, 
under which theſe al i nts, labour. FETs. int 
'In the next place, from urine e e 
ot ſurprizing ſubſtance called from its perpe- 
tual ſhining in the dark ene and b 
ſubſtance alſo contains an acidity. | 
If : urine. be diſtilled, while als 5 beds 
forth at firſt a watry vapour of the ſmell pecu- - 
har to urine. Afterwards. with a ſtrong fire it 
yields the.ſame ſpirit, ſalt and oil, as other ani- 
mal ſubſtances, But, if che urine be putrid, 
the volatile alkaline ſpirit ariſes from it with 
the firſt heat. The reaſon of this change in the 
urine by putrefaction, we ſhall diſcuſs, when 
we come to take 355 eee eee grand 
operation in the cecenomy' of nature. 10 
ITbe phoſpborus is obtained by diſtillation 
foniuientmattifiels by the force of a very ve- 
hement and long continued fire. The opera- 
tion from the firſt invention of it has been kept, 
aa a fecret;/ till very lately in the Memoirs of 
the Academy of Sciences at Paris the proceſs i is 
deſcribed at large, which the deſcribers aſſure 
us ſuceeeded with them to their wiſh; The late 
Mr. Godfrey, with whom this ſecret remained, 
till che ferementioned publication of it, informs 
us, that, if a quantity of the fæces alvin be 
digeſted along * wh wre, a much larger 


- quan- 
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quantity of phoſphorus will be obtained, than 
From urine alone : alſo that the phoſphorus can- 5 
not be obtained from any ee. but” ogy 
Has undergone digeſtion in an animal body: 
The phoſphorus melts, while under water, 1 
N a ſmall heat, and by that means may be 
formed into any ſhape. If taken out of the 
water in the night, or in- a dark room, it ſhines 
vividly, and a very ſmall degree af heat ſets it 
on fire, But it will not even mine, if covered 
From the air. While it ſhines in the air, it 
waſtes i in fume; but in water, or in ſpirit of 
wine, it is preſerved without diminution. No 
degree of heat will fire it under water, but if it 
pe laid, when on fire, upon water, the fierce- 
neſs of its flame will keep it up from ſinking; ſo 
chat it will continue burging upon it, notwith- 
ſanding it is twice the weight of water. After 
the flame of the phoſphorus is extinguiſhed, the 
remains ſnew manifeſt ſigns of acidity ; the like 
arc found, when a piece of the phoſphorus has 
been left open to the air to fume away The 
fume: condenſes into a very acid liquors - Ufo n 
piece of phoſphorus being ſet on fire, 4 large | 
glaſs be whelmed over it, white flowers will 
ſettle round the glaſs, which are very acid, and 
expoſed to en aa LY heaps gh 


of „ 2% 1 215295 © | 
| H a | This 
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This ſubſtance is of no uſe in medicine. 
| Tome, it cannot but engage the-attention of 
all, who haye any philoſophical yy wp its 
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(Here the experiments with thy phoſpheras 7 
Thus we have found i in two animal ſobſtances, 
the milk and urine, an acid part, Which is not 
to be found in any other, except perhaps i in an 
exceeding minute quantity. To diſcover whence 
the acid, here found, is to be derived, we muſt 
proceed to the other Nee of this lecture, 
ä _— are vegetables. 

Some of theſe produce upon diſtillation the 
Gs: principles, as are afforded by animal ſub- 
ſtances. Of this kind are muſtard-ſeed, horſe- 
radiſh, | ſcurvy-graſs, and all the plants, that 
bave a ſharp pungent ſmell and taſte; alſo ſore 
others, as ſponge and opium. T 
| The analyſis of theſe plants, is but a late dit 
| covery in chemiſtry. Mr. Boyle 1 Is the 1 who 
mentions lus cocks 

Any of theſe vegetable e diſtilled-i in 
7 the ſame manner, as deſcribed before, after ſenoj- 
ing out a fetid water, yield a volatile alkaline 
1 ſpirit and ſalt, together with a black fetid oil; 
5 keaning behind a black coal retaining ſtill the 

ape of the vegetable, and not to be . to 885 
. without 0 free acceſs of the air, 


Dees >z 8 But 


* , nat be 
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bs "Bir" the greateſt part of plants exhibit Pro- 
Judtions of another kind. 

Befides a water, that firſt comes over, we find. 

here a ſpirit, without any falt, and alſo a fetid 


oil ſo ponderous, as to fink | in the ſpirit. T he 


ſpirit here produced i is an acid one. 

i There remains behind a black coal, ii 
8 always continues the ſame, how long ſoever it 
be preſſed by the fire in a cloſe veſſel. And here 
the parts of the vegetable ſtill hang together, as 
in the other ſubjects. „ 

Charcoal is only this coal made 20855 — 
by a compendious manner of diſtillation. The 
wood is piled up endwiſe round a kind of funnel 
formed with ſticks laid acroſs each other, and 
then is covered cloſe over with earth, with only 
ſmall: vents, that when the wood is ſet on fire, 
which is done by throwing ſome kindled coals 
into the forementioned funnel, it may burn as 
ſlowly as poſſible, till all the volatile parts are 
expelled, and the wood is reduced to this coal. 
Then the fire is quite 1 by cloling 
vp the vents. 

In the open air this coal, once ſet o on hre, ſoon 
. burns to aſhes, which, contrary to the aſhes of 
both the former ſubjects, contain a falt, as s will 
| E ſhewn hereafter. e 


2 


ä „ 
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The ener examination of, the coal, remain- 
1 ina in all our preſent ſubjects muſt be poſtpon- 
ed, till we come to conſider the effects of actual ; 
burging. But firſt we muſt examine A little 
farther the ſeveral ſubſtances, that have riſen 
from our ſubjects. As theſe are. expelled from 
a ſubject, wherein, they all adhered united tage- 
ther, ſo now they are not yet perfectly ſeparat- | 
ed; but each ſubſtance is left.; Au bis ſmall 
mixture with the here,, 
The farther purification of theſe \ we © thall refer 
to rr 
But here it is farther requiſit ite fo 78 notice 
of e one other ſubſtance, that ariſes from all the 
| ſubjects of this lecture in diſtillation; which i is 
an aerial vapour, that requires a particular arti- 
; bee to 78 it; Y in n the method. of diftillation | 


"Xi A 


this vapour t eſcape; otberviſe, the receivers 
will be blown of, or burſt. 

This vapour may be collected by gy means- 
of a retort having a long neck ſo bent, that it 
may open under a glaſs, inverted | into water, the 
glaſs itſelf being alſo full of water. Then as 
ſoon FO the retort grows Warm, the air included | 
within it will expand, and paſſing, through the 
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pipe will riſe up, and place itſelf in the top of 
the inverted glaſs z and when the vapour iſſues 
from the ſubject diſtilling, it will follow the 
ſame courſe, and expel out of the glaſs as much 
water as is requiſite to make room for itſelf. 
After the diſtillation is over, this glaſs will have. 
received all the aerial vapour produced from 
the ſubject, and alſo ſo much of the air contain- 
: ed originally in the retort, as has been expelled ; 
out of it by its expanſion, : What this i is may be 
diſcovered by expoſing the retort empty to the 
ſame heat, and will never amount to four-fifths 
of the whole air of the retort by the greateſt 
heat, that can be uſed. And thus may be 
known. the quantity of geri 1 chat is 
— e from. * x fob... | 
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LECTURE VII. 


IN my laſt lecture 1 OY to deſcribe the ef. 

fects of ſimple heat on animal and vegetable 
ſubſtaners; : that heat will divide and ſeparate 
them into different parts. But as theſe do not at 
firſt come from the ſubject abſolutely diſentangled 
from each other, I ſhall now ſhew, how, by the 
the farther application of heat only, a a more per- 
fect ſeparation may be made. 

3 begin with the ſpirit, which in all theſe 
ſubjects i is of a deep colour. This is owing | to 
a ſmall portion of oil ſtill remaining in it. When 
this is ſeparated, the ſpirit will be tranſparent | 
and colourleſs like water.. | 
The falt alſo found in any of theſe proceſſes | 
is foul with oil; and is tinged by it of a brown 
colour; when pure, it is perfectly white. I 
ſhall now therefore ſhew, how theſe ſpirits and 
falts are to be purified. 

This may be accompliſhed only by diſtilling. 
them over again with a gentle heat; for thus 
the oil will either be left behind, or ſwim upon 
the ſpirit diſentangled from it. One operation 
will not complete the work ; perhaps all the oil 

| : can 
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can never be perfectly ſeparated by this means, 
but by repeated diſtillations it may be 15 far. / 
_ diminiſhed as not to be perceivable. 
© In theſe rectifications the heat of find is : 
commonly uſed, an open fire not being eaſſ EY 
20 mne for ſo r a heat, a8 is Rer. be. 
quired.” PRE =; 8 | = 
-* The ſpirit and; Gt of f hareflictis are excellent „„ f 
'niedicities theſe therefore ſhould be purified „ 
with much care. They may be mixt together, 
and diſtilled either! in a glaſs body, or a retort, 
with the gentleſt heat poſſible. | The re&ified 
ſpirit will flow into the receiver, and ſo much „„ 
of the ſalt, as the ſpirit will not imbibe, ſettles = 
in a dry form in the head of the body, or on the 
upper part of the receiver, when a retort is uſed. 
Some ſalt is commonly waſhed down, and lies 
1 under the ſpirit undiſſolved. e 5 
Since a large quantity of oil comes from the 
Hartſhorn along with the ſpirit; this muſt be ſe- 
parated from the ſpirit, before that is ſet to rec- 
tify: otherwiſe by ſwimming uppermoſt it will 
Prevent the ſpirit and ſalt from riſing. 
The ſpirit and oil are ſeparated by pouring 
them both together i into a common funnel, firſt 
| ſtopping the bottom of it with the finger. The _ 
dil will ſoon riſe and ſwim upon the top of te 


ſpirit. | Then the yes being removed the ſpirit | | 2 
0 8 


— — — 


; | 
{ 
1 \ 
= 
|; 
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will firſt. run out; and. by timely replacing 
the finger, che oil muſt be Fix vented ran mw 


lowing. T 
This is the dk 3 Tor Coming. oil | 


| ay watry liquors. If the materials are coſtly, 
a funnel of another ſhape is to be uſed. The 


body of this funnel is of a globular figure, with 


a ſmall opening only at the top, which after the 


liquors are poured in, is to be ſtopt with the 
thumb or a cork. This opening being cloſed 
nothing will run out, though the bottom be un- 
ſtopt. But when the liquors are ſeparated, by 


opening the cloſure at top the undermoſt N 


may be let out; and, when that is all gen 


the other prevented from following by cfg — 
| the upper orifice again. 101 


When the ſpirit of the preſent proceſs i is mixt 


5 but with a ſmall quantity of oil, it is beſt to uſe 
the ſeparating funnel now deſcribed; which will 


preſerve the ſpirit from evaporating, while the 
oil is riſing. When there is a large quantity of 


oil, it will ſoon cover over the ſurface of the ſpi- 


rit, that no waſte by. eee will ue in 


kin: common funnel. 30 


In both funnels the ſeparation wall: * 1 


| ea by having the funnel a little warm, and 
the mild heat of warm water is the fitteſt to 
Warm the funnel wick. But. the warming of - 


8 the 


\ 
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- hy FRETS is moſt neceſſary” when the eil is 
coſtly. Ia this caſe, the liquors being put into 
the ſeparating funnel above deſcribed, it is very 
convenient to ſet oe Funder" in warm water, ilk ä 
dhe oil is riſen. 12483 ion 2 0 
ee exemplify the ſeparation of 0 cil and water | 
by both funnels.) Oe, 
Bur to return to our proceſs, the ein and 
falt of the hartſhorn require more than one rec- 
tification, as has been ſaid, to render them 
Pore. By repeated eperations, the fpirit wilt 
zecome as clear as ro 


co C -water, and the ſalt per- 
fectly white. However the oil adheres ſo tena- 
ciouſly, that they are ſcarce to be totally freed. 
And though you rectify the ſpirit, till it appears 
ever ſo clear, or the ſalt, till it is as white as 
Poſſible, yet in time they will contract a yellow 
| hues 4 fore token, that they are ſtill charged 
witlk oi, which at firſt was ſo divided and 
pread through the ſalt and ſpirit,” as to be 
inviſible,” _ 2 1 bend as and jo 

appears, | ee 
- Theſe ſpirits and! ſales: are SY more agree- 
able to the ſtomach, when wholly free from 
their yellowneſs. Therefore, when they have 
changed colour, they ought to be rectified 
again, to fit them for uſe; This is too little 
N n. theſe arina would hereby 
6 A be 


4 
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be greatly CORY when the oil is got toge⸗ 
ther in ſuch a body as to be viſible, it will 
then alſo become ſenſible to the ſtomach, and 


often cauſes patients, whoſe ſtomachs are 


weak, to uren _ king. theſe; nels: 
einen is 2 

It — a eas * to ſeparate ads 
ſalt firſt from the ſubject, but now it is orice 


| ſeparated, it is ſo exceeding volatile, that it 


muſt be kept in a very cloſe vial, 0. its moſt 


fubtile parts will fly away into the air. 

_ This great volatility of the ſalt gives 155 ſpirit 
an advantage in medical preſcriptions; for 
ſhould the ſalt be mixed with any powder, or 
even bolus, it would ſoon fly away, and leave 
the medicine deſtitute of any virtue to be ex- 
pected from the ſalt: whereas, when the ſpirit 
is added to a draught, or the like liquid pre- 
ſcription, the ſpirit is eaſily confined by cloſe 
ſtopping the vial, wherein the medicine is con- 
tained, It is true indeed, that the ſalt may 
with the ſame advantage be preſerved by diſ- 
ſolving it in a liquor; but the ſpirit, being al- 
ready a fluid, will more ee unite wich the 
liquor, than the dry ſalt, cbt ne. 

Every time this ſpirit is retived, lit Wee 
more and more impregnated with ſalt, part of 
the water being, 1 lofi behind every tiwe 

with 


? 
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with the oil. At length it will be ſo 3 
3 charged with ſalt, that it will thoog, 9 e 
times even coagulate in the cold. 0 d 
(hies 'fhew ſome ſpirit ond fat 7 been 1 
cempieteh refined. * | 


When this ſpirit 1085 very pure; | after” the 
Pit will follow a water not diſcoloured with 
the oil, but ſcarce to be er from 
common water. 
Alſo from the parte b upon Seip Ad 
a quantity of dry ſalt will ſeparate. g Whence 
we learn, that the ſpirit i is only water impreg- 
nated with this ſalt: accordingly, if this ſalt be 

diſſolved i in water and diſtilled, it bee the 75 

ſame ſpirit. n 
Thus we ſee, that this "(Katine 72 55 is water | 
_ impregnated with a particular ſubſtance, to 
which it owes its alkaline quality. 

What has been ſaid of the ſpirit : and ſalt of 
| hartſhorn, may be equally applied to the ſpiric | 
and falt of thoſe plants, which Produce. the 
fame with animal ſubſtances. 5 * | 

If the acid ſpirit produced from other pliacs 
be poured on chalk or coral, it boils vp with. it 
and being diſtilled from i it, comes over a watry 
| fluid free from its acidity.” That, which, made i it 

| acid, it has left behind in the chalk or coral. 


mr, on TO "(Here 
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l Here fhewh this' fermentation d din 
It is remarkable, how inconſiderable a Por- 
tion of matter contributes towards this acidity: 
for the weight of th e liquor, by what it has 


th 


left behind in the chalk, is ſcarce ſenfibly dimi- 
niſhed. But this now. left in the chalk or 


coral is alone the acid principle; all the reſt of 


| the liquor is no more than a fluid, wherein it 


ſwims. Why chalk or coral imbibes the acid | 
from the fluid, it ſwam in, is not peceffary here 
to inquire. It anſwers the preſent, purpoſe, that 
we have a material capable of extrating this 
acid from the fluid, Mr. Boyle, who is the 


firſt, that put theſe acid ſpirits to this « examina- 
tion, obſerves, that, when the acid ſpirit i is di- 


ſtilled alone with a very gentle heat, what riſes 
at firſt will have little acidity; but be almoſt 


the ſame, with what is produced by the help of 


chalk or coral, -which laſt was the medium, he 


| uſed, Herein this acid ſpirit differs from the 


alkaline . ſpirit of the preceding ſubjects: for 
the firſt, that riſes from that ſpirit, 4 is the  ſtrong- 


| eſt ;, but here it is the weakelt. 


Though this ſpirit may be-thus depriyed of its 
acidity ; yet it ſtill retains properties, that di- 
ftinguiſh i it ſufficiently from ſimple water. Mr. 


Boyle therefore calls this the neutral Tire of = 
he ES. CE | 
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The oils of our ſubjects are next to be conſi- 
dered. Theſe are more compounded ſubſtances 
than the ſpirits We have ſhewn the (ſpirits to 
. diviſible by diſtillation into water and an- 
other ſubſtance, to which they owe the proper- 
ties, that give them the denomination of ſpirits. 
The oils upon diſtillation ſend out into the re- 
eeiver a quantity of oil in all reſpects like that 
diſtilied, except only, that it is more tranſpa- 
rent and lighter z and with the oil in this recti- 
fication” comes over, during the whole time, a 
portion of ſpirit, ſimilar to that yielded by the 
ſubject, whence the oil was drawn. It is to 
be obſerved, that this ſpirit does not come 


out of the oil with the firſt heat, before the oil 


riſes; but oil and this ſpirit come together 
to the very end of the diſtillation. After the 
diſtillation i is finiſhed, a dry black coal is left 


; behind. 


If the oil brought into the receiver be Aiſtilled 


| again, it divides as before. This perpetually 


| ſucceeds in like manner, how often ſoever the 
diſtillation is repeated; excepting that the 
ſpirit approaches nearer to ſimple water. The 
dil therefore is diviſible into a black coal, and 


water, tinctured at firſt with the ſpirit of the 


ſubject, whence the oil is drawn, Theſe will 
not mix together again, and wegen the oil: 
| 5 the 
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the reaſon of this is, that belides theſe twö vill 
ble ſubſtances there is another, which flies off 
continually in an inviſible vapour, whoſe aſſiſt- 
| ance is neceſſary to the eompoſition of the oil, 
How to meaſure the quantity of this vapour, 
and make ſome diſcovery of its PO "_ 
be ſhewn hereafter, 
A thick balſamic juice naturally runs from 
many plants, ſuch as fir, yew, box, and the 
like. All the evergreens abound with theſe 
balſams, by which they are defended from the 
winter's cold. Theſe are uſually diſtilled with 
a leſs degree of heat, and in- — divide 
mY as the ojls do. 
This is largely praftiſed in turpentine. - It 
may be diſtilled in a retort, if it be firſt made a 
 Hittle warm, that it may be poured through a 
funnel into the retort without ſoiling_the neck. 
This retort may commodiouſly be ſet in ſand, 
and a ſmall fire applied at firſt, and increaſed 
gradually afterwards. At the end of the opera- 
tion, will be found in the receiver a quantity of 
oil and an acid ſpirit. If the operation be ſtopt, 
| before the turpentine is dried to a coal, a tranſ- 
parent ſubſtance remains, brittle when cold, 
though melted with a ſmall heat. This is called 
colophony or black roſin. The oil, that irſt 
diſtils over, is finer, than what follows: and 
Ee | ; | by 
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by rediftilling. the oil, it may be obtaiged et 
finer. This oil, when brought to a great « le- 
| gree of fineneſs, is called the etherial oil of tur- 
pentine, and often, "Hough improperly, the 
Piri of turpentine. 

The thick ſubſtance remaining, after diſtil. | 


4 ut 


ling from the oil i its fine ethereal part, is called 


the balſam of turpentine. 5 ( 

The finer part of the oil will riſe from the 
turpentine with the heat of boiling water and. 
leſs ; z; thoſe therefore, who diſtil great quan- 
ities of rurpentine to obtain the fine oil, di- 
ſtil it in a FRE Ay with water, alter this | 
manner... 

The rurpeptive being put into the Nil with a 
large quantity of water, the water is made to | 
boil, and the vapour is c condenſed by 5 | 
| nag a Form: Pipe « 9 with co 


* 29 


comes over r with the vapour, and is ſeparated 
in the diftyllation by; a glaſs « of a particular con- 
trivance called a ſeparating- glals, the form of 
which, and its manner c of working we ſhall * 
and by ke. | 
What is left of the. turpentine, when all is 


| are from it, which the 2 © of ons water 
| F424 will 


$ 
) + 
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| will raiſe, is, . cold, of a brittle confiſterice, 
This is yellow -roſin. 
Turpentine diſtils from the tree while grow- 
ing, from wounds made in it for that purpoſe. 
While the tree is burnt, a coarſer Juice runs 
from it. This is tar, 
The method uſed for making tar is this. 
They make a floor with clay, or the like ſtiff 
earth, with a little declivity toward one part. 
Upon this they heap a pile of wood, and cover 
it with earth, as in making charcoal; leaving a 
ſmall vent only, that the wack may burn ſlowly. 
| During the wood's burning, the tar runs away, 
directed by the declivity of the bottom. 

In the latter part of the operation, the tar be- 
comes coarſer than at firſt, This they convert 
into pitch in this manner. It runs into its re- 
ceptacle ſo warm, that by the application of a 
live coal it will take fire. They ſet it thus on 
fire, and ſuffer it to burn, till it is brought to a 
conſiſtence, which will harden, when cold. 
Pitch is alſo made by W tar to a Juſt con- 
ſiſtence. 5 

The fine oil of turpentine is not the 0 one, 
for obtaining which boiling water is employed. 
It is to be obſerved, that there are in plants 
two kinds of oil. One enters the compoſition 

„ 8 4 Es of 
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of the ſolid parts; another i is lodged i in certain 
veſicles or cells fitted for its reception, after the 
manner as the fat of animals is collected within 
the cells of the membrana adipoſa : and there 
are methods of ſeparating this latter oil, without 
any mixture of the former. 

Some of theſe oils will riſe with the heat of 
boiling water. In this caſe the plant is put 

into a copper ſtill with water, and the oil di- 
ſtilled from it in the ſame manner as in tur- 

pentine. . 

Theſe oils, partaking much of the flavour 
and ſenſible qualities of the plant, are called 
the eſſential oils of we plants, whence they are 
drawn. i 
They agree in their. medicinal virtues more 
with the plant, they come from, than any other 
chemical production does vith the ſubject, 
from which it is extracted. Indeed as they are 
drawn with a ſmall degree of heat, ſo they exiſt 
in the plant almoſt, if not quite in the ſame 
form, as that they came over in. | 

The greateſt part of theſe oils are lighter 
than water; but that is not the cauſe. of their 
riſing with ſo ſmall a heat; for ſome of theſe, 
ſuch as the oils thus diſtilled from many ſpices, 

ate heavier than water; but the volatility of 
theſe oils. is | owing to the ſubtle ſpirit lodged 5 

13 ” M 
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in them; for all theſe oils have a bungent 
ſinell. 
8 The oils of other plants, Where this Volatifs 
| Tpi Irit is wanting, though they are much lighter 
Than water, will not be thus ſeparated. But 
theſe are obtained by preſſing the ſubject be: 
tween two iron plates. Tf the ptates be 4 little | 
warmed, more oil will be extracted; but, if | 
they habe given to them any conffderüble Heat, 
the oil expreſſed will ſbon turn rancid. This is 
the reaſon, that phyſicians always preſcribe theſe 
oils ls fin dne igne expreſſa. The ſafeft method to li- 
quify the oil, and facilitate its flowing from the 
ſubject, is to ſoke tlie fubject a little while in 
warm water. 
The ſeeds of plants, thilr bound” with oll, are 
the only proper ſubjects for this operation. 
In diſtilling ths effential '0ils as 'befote de- 
Eibe che vapour, Which Brings over the oil, 
is alſo in ſome meaſure it mpreghüted With it, and 
therefore the Water elf appel of a milley hue, 
and partakes of the Tell and raſte of the oil. 
We have aſſerted of oils, that they do Hor mix 
: wit water. But here the fobele” ſpirit, which 
fen ers theſe oils volatile, communicates itſelf 
5 largely to the water, and retains with it a ſmall 
portion of the oil. bY this reaſon, in diſtilinę 


t ſc oils, it is moſt profitable to make uſe of 
the _ 
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the water before employed in diſtilling the ſame 


_ Jort of oil, for this water being already impreg- 


nated, will imbibe much leſs of the oil, than 


Freſh water would do. It is alſo advantageous 
to ſet the ſubject, to be diſtilled, to macerate 
Joe time in the water kept warm, before it is 
drawn off; for by this means the ſubject is 
ſoftened, and will part with more oil than other- 
wiſe it would do. The diſtillation may be ſo 


long continued, till the water ſhall come off | 
id; the moment this is perceived, the opera- 


1 


eee the fem: of the oil, and of the 

Der water z but may chance i in its pode 
nn emetic quality, | - TE 
There is another ao of TR from 


Plants a water endued with the flavour of their 


oil. This is not now much in uſe; - bur it is 
performed by the cold {till deferibed in à pre- 
ceding lecture. In this method freſh plants are 
diſtilled without any additional water. But 
here the watry part of the plant is cauſed to 
aſcend, impregnated with the flavour of the 
all. This proceſs of preparing diſtilled watem 
being very tedious is much out of uſe. 

It is neceſſary for phyſicians to know diſ- 


_ ber Plants ate the Watry 
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in them; for all theſe 6ils have a piiigen 
The oils or other plants, Where this Volta 


| Þi Irit is wanting, though they are much lighter 


Than water, will not be thus ſeparated. But 


theſe are obrained by preffing the ſubject be: 


tween two iron plates. Tf the plates be a little 
warmed, more oil will be extracted; bit, if | 


they habe given to them any conſfderible , 
the oil expreſſed will ſoon türn rahcid. This i 


the reaſon, that phyſicians always preſcribe theſe 
oils lh fn ine igne expreſſa. he ſafeſt method to li- 
quify the oil, and facilitate its Howing from the 
ſubject, is to ſoke the fubject a little while in 
warm water, 

The ſeeds of plants, that Abound with 671, are 
the only! proper ſubjects for this operation, 

In diſtilling the Effential 'oits as before Ue- 


bebe. tke vapor, Which Frings over the dil, 


is alſo in obe meaſure 1 npreBhilted with'i It, and 5 


khefeföte the Water ek appelts of a Milky hut, 
and partakes of the Tell and raſte of the Oil. 


We have aſſerted of oils, that they Uo not mix 


wit water. Bur here the Tubtile ſpirit, Which 


enders t hefe oils volatile, communicates itſelf 


lieh to the water and retains wih! it a mall 
ortion of the oll. For: this reaſon, i in diftilling 


tl [eſe oils, it is moſt profitable to make uſe of 
the 


Leer. . OF CHEMISTRY. 119 
che water befory employed i in diſtilling the 8 
ſort of oil, for this water being already impreg- 
nated, will imbibe much leſs of the oil, than 
freſh water would do. It is alſo advantageous 
to ſet the ſubject, to be diſtilled, to macerate 
ſome time in the water kept warm, before it is 
drawn off; for by this means the ſubject is 
ſoftened, and will part with more oil than other- 
wile it would do. The diſtillation may be ſo 
long continued, till the water ſhall come off 
| acid; the moment this is perceived, the opera- 
tion muſt be ſtopt; for this acid will not only 

prejudice the flavour of the oil, and of the 
preceding water; but may hogs in its paſſage 
to corrode the copper alembic, and give chem 
an emetic quality. 35 

There is another method of obtaining from 
= plants a water endued with the flavour of their 
oil. This is not now much in uſe; 3 but it is 


8 performed by the cold {til deſeribed.; in a pre- 


ceding lecture. In this method freſn plants are 
diſtilled without any additional water. But 
here the watry part of the plant is cauſed to 


ail. This proceſs of preparing diſtilled atem 
being very tedious is much out of uſe. 
It is neceſſary for phyſicians to * diſ- 
_ what lanes: W the watry 
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aſcend, impregnated wich the flavour of the | 
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vapour with their virtues, and what do not. 
The ignorance of this has occaſioned great ab- 

furdities in medical preſcriptions, The only 
- plants, whoſe diſtilled waters are of any effica- 
cy, are thoſe, from whence an eſſential oil may | 
be extracted by diſtillation with water. In other 
plants the diſtilled water differs little, from 
what comes 8 out of a e or a 
river. 

In like manner, when any. ! fabtance i is 
- boiled in water, the vapour, when collected, | 
differs in nothing from pure water, but in the 
ſmell, which is like that, we have in broth. If 
the boiling be long continued, this ſmell be- - 
comes fetid. But the water has acquired nei- 
ther colour nor taſte. This ſhews the miſ⸗ 
take of thoſe, who have expected great me- 
dicinal virtues in waters diſtilled off from animal 
ſubſtances. 
As ſome of the oils of vegetables are volatile 
| in the manner now deſcribed; ſo alſo are ſome 
reſins from the ſame cauſe. From the gum 
called benjamin ſublimes with a ſmall heat a 
volatile reſinous part in the form of white 
flowers. Camphire, as brought to us from the 
Eaſt, is wholly volatile, except what feculen- : 
cies may remain in it. With a very ſmall heat 
it may be ſublimed into flowers; and by the uſe | 


of 
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of a welle 15 deſcribed, called an infernal 
glaſs, a greater heat may be uſed, ſo that the 
: camphire ſhall fix on the upper part of the glaſs 
in the conſiſtence of a ſolid cake and this i is the 
way, wherein camphire } is ſublimed to purify. it 
for ſale. 
Me have thus now gone Ah the anklyth- | 

cal proceſſes uſually performed by chemiſts on 
animal and vegetable tUEgnces: 95 gare 820 
| only. . 
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ITHERTO I have conſidered no other 

1 uſe of the fire than by heating the ſubjects 
under examination in a cloſe veſſel, by which 
the effects of pure and ſimple heat upon theſe 


ſubſtances are ſeen, 
As heat dilates and rarifies all bodies — 


ever; ſo theſe being heterogeneous, do not ex- 
pand uniformly, and the different ſubſtances, of 
which they are compounded, being ſome more 
freely rarifiable than others, are gradually ſepa- 
rated from each other. A great part of the moſt 
ſolid of theſe ſubjects appear under a fluid form, 
when ſeparated from the reſt. We find com- 
mon water to be the baſis of theſe fluids. The 
ſpirits are only water impregnated with ſome 
active principle, and the oils divide into water 
tinctured with the ſpirit of the ſubject, whence 
the oil was drawn, and into a dry earthy part. 
The ſolid parts, into which theſe ſubjects di- 
vide, are of two kinds; one that will unite 
witty water, another that will not. | 
In this analyſis of theſe ſubjects we are to con- 


ſider the heat as producing no other change in the 
bodies, 
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bodies, than making a ſeparation an parts be- 
fore united. If it be aſked, why then cannot 


Rs we reunite them again ? I anſwer, not only that 


the texture of theſe organical bodies is injured 
by this ſeparation of their parts; but alto, that, 
as beſides the viſible parts into which the bod 
is divided, there is alſo another, that goes of 
in vapour, in this is carried away the vinculuny, 
which held the parts together. What this vin- 
culum is, and what its powers of act ion are, will 
gradually be made appear, in the courk of theſe 
experiments; 

All the ſubjects, I have tread of 10 y rid 


preceding lectures, yield this vapour ſo plenti- 


fully, that in diſtilling them, were the junctures 
of the veſſels to be abſolutely cloſed, The vellels 
rauld not eſcape being broke. | | 
The conſideratien of this aerial vapour is a 
n thing in chemiſtry. The diligent author of 
the Vegetable Staties has made many welk-choſea | 
enperiments concerning this matter, Before 
hin 'the ſubject had been but very Superfickitly | 
examined; though it is very worthy our atten- 
tion; for by the aſſiſtance of ſome experiments 
to be propoſed hereafter, it will give us no 
mall light toward eee che . he 
uw ante 04 | 
| | Thi : 
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This vapour expands by heat, and contracts 
by cold, as the natural air does. It has the 


ſame ſpecific gravity, and the ſame degree of 
* whereby 1 it reſiſts compreſſion. 

The quantity. of this air, which ariſes: from 
the ſubſtances diſtilled, is very remarkable, 


F rom hartſhorn there ariſes one-ſeventh of its 


weight in air; which "mes. -with the white 


fumes, and continues to iſſue forth to the end 
of the diſtillation. 


From ſolid oak is to be raiſed 3 7 
its weight of air, and from other vegetable ſub- 
ſtances, it ariſes in greater proportion. From 


tartar is to be obtained in air een 951 its 
n 


Oils: 1 nenden afford apa of this air. 
It is remarkable in the diſtillation of oils, that 
the water or ſpirit, which we have already 


ſhewn to ſeparate from them, does not riſe ſing- 


Iy, and come all of it in one-part of the diſtil- 
lation, but during the whole diſtillation oil and 
this water riſe together; at the ſame time air 


diſengages itſelf from the oil. By this it ſnould 


ſeem, that this air contains in it not only the 


inſtrument by which this water and the earth 
left behind were before inflammable; but that 
by which they were united n in the form 


of oil. e 


"FE 
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And binde it is alſo probable, that in the 
liltilation of more compound ſubſtances, a 
part, if not all of the ſpirit, which comes from 
them, exiſted in the ſubject in the form of oil; 
our of which ſpirit is produced in the diſtillation 
by the air's diſengaging itſelf. | 

And this collection and examination of the 
inviſible vapour ariſing in diſtillation completes 
the inquiry into the effects of ſimple heat on 
animal and vegetable ſubſtances, in a cloſe veſſel. 
To finiſh the chemical analyſis of theſe ſubjects 
we muſt proceed to examine, what farther ope- 
ration the fire will have upon them in 1 open 
air. 5 : 

We have ſee all animal and 8 ſab- 
ſtances reduced to a black coal by diſtillation, 
and this is the ultimate effect of ſimple heat only, 
except perhaps at length to render the whole 
volatile; bur, if freſh air be admitted upon the 
coal, while hot, another appearance is ſoon ob- 
| ſerved. The coal quickly loſes its blackneſs, 
and for the moſt part falls to aſhes, whereas be- 
fore, under the n n fire, it retains its ori- 


__ ginal form. 


By this we learn, chat wich the ſubſtance; 
which tinges the coal black, goes off the princi- 
ple neceſſary to hold the ſolid parts of the coal 


N. e The coal of all vegetable ſubſtances 
falls 
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falls to aſhes as foon as the blackneſs diſappears, 
One or two animal ſubſtances, as the teerh and 
the hardeſt part of the horas, retain their figure, 
oven after they are become white, All ether 
animal ſubſtances fall to pieces ue yegerahls | 
ſubſtances. 

By this we learn, that the nn whereby 
ae parts of theſe bodies are held together, is 
different from that, to which the coal owes its 
| blackneſs; or at leaſt that in the moſt compact 
animal ſubſtances a leſs portion of it, than what. 
wall tinge the coal black, ſuffices to continu = 
ſome degree of coheſion, Which is the true 
cauſe will be better judged of hereafter. 

The coal of vegetables, if once ſet on Fre, 
will continue burning of itſelf, till reduced to 
aſhes, without: the aſſiſtance of any external 
| heat, though the coal of the acid family of 
plants burns moſt vigorouſly. And from hence 
we learn further, that this ſubſtance, which 
tinges the coal black, is that, by which bodies 
ate rendered inflammable. Before the copclu- 
ſion of theſe lectures we ſhall ſec, that this prin - 
ciple, which renders all bodies inflammable, 
that are fo, is found in all compound bodies 
whatever, and is the very ſame in them all, 
though all are not impregnated with fo large a 

Gare of it, as to berendered, inflammable Med, 
5 5. 
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by. The coal of ſome animal ſubſtances wil! 
ſcarce burn of itſelf withour che aſſiſtance of exs 
ternal heat, 
Charcoal is this black remains of 1 
whoſe manner of . we have already ** 
ſcribed. ; 

Again, the coal of thoſe vegetables, which 
yield in diftillation acid parts, leaves after burns 
ing in its aſhes two different ſubſtances, that are 
feparable one from the other by boiling the 
. aſhes in water. If the aſhes of the other ſubjects 
are boiled in water, the water, when ſeparated ' 
again from them by the filtre, brings away no» 


5 thing from the aſhes ; but in chis the water will 


be found impregnated with a falt. This ſalt is 
ſeparable from 'the water by evaporating the 
water; for the ſalt will ſtay behind, 
This ſalt may be obtained from plants, chat 
vie it, without diſtilling them; by ſetting the 
plant, when dry, on fire in a clean furnace, 
and collecting the aſhes; for theſe aſhes will 
afford the ſame ſalt by being boiled in water. In 
all cafes to extract this ſalt to the greateſt ad- 
vantage, it is proper to put the aſhes, after 
they have ceaſed burning of themſelves, into 
ſome proper veſſel, and by a ſtrong fire to 
keep them glowing hot, . to the air, for | 
N 8 E | 
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* his ſalt, when firſt extracted from the aſhes,: 
| th appears brownifh'z' but by being expoſed 


: for a time in a due degree of heat it will be- 


come very white. This ſalt is an alkali, not 
volatile, as that from animals, but endures ſo 
ſtrong a fire as to melt. If melted, or fluxt, 
for a conſiderable time, it waſtes continually, and 
at length grows ſo ſubtle, that it cannot longer 
be contained in any veſſel. During this, opera- 
tion it uſually changes colour, firſt: becoming 
green, and afterwards reddiſh; but theſe changes : 
perhaps ariſe from ſparks of coal, which acci- 
dentally fly into the melting pot. I think the 
pot may be covered ſo cloſe, as to prevent this 
change, and theſe colours will burn out and re- 
turn again. This falt has always a fiery taſte, 
and grows by long continuance in the fire a 
very ſtrong cauſtic, ſo as, when laid upon any 
part of the body, and covered cloſe over it, to 
burn it like an actual fire. Therefore, when uſed . 
internally as a medicine, it ſhould not be too 
highly calcined. When white it is abundantly 
hot enough. This ſalt is found in all the acid 
plants: that extracted from wormwood is moſt 
uſed in medical preſcriptions ; but there is no 
difference at all in the ſalt, from whatever plant 
it be extracted. As the volatile animal ſalt is 
the ſame, from whatever ſubject it is diſtilldd, 
ney | | 
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i chis alt is in all vegetables e it is wand 
the very ſame: though many have abſurd y 
aſtribed to theſe falts all the particular virtues al 
ateribateg to the plants, whence they are drawn. 
I this ſak, after it has been melted in the fire, 
| betiffolved in water, and filtred, it will leave « 
quantity of earth in the filcce. The like it will 
do, how often foever the operation be repeated. : 
From hence we may Tearn, that this ſalt is a 
earth; which has ſome other fubſtance united 
ich it, by the intervention of which it diſſotves 
in, and is united with water; which ſubſlance 
the fire at each mekitig yas x out of foe ro 


This ſalt, as Has agen nid, is very rt, as 


the other of animals was found to be exceeding . 88 
50 volatile. 


Thicke are the two alkatine files, 'befides 
which there is. not known any other, © Nor do 
they appear to differ in any other cireumftance, 
than chat of volatility only; excepting, that the 

volatile ſalt cannot be kept fo long in the fire, 

| 45 to be fo much freed from the adhering oil, as 
the bat ſale may z by which means the volatile 
| falt vill not diffolve in water r quite ſo freely as 
This falt, extracted 2 the? manner as bar been 8 


_ dferied, is nov fene park” 9 * 
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8 his ſalt, when Gf extracted from the aſhes, 
i uſually appears browniſh; but by being expoſed 
For a time in a due degree of heat it will be- 
come very white. This ſalt is an alkali, not 
volatile, as that from animals, but endures ſo 
ſtrong a fire as to melt. If melted, or fluxt, 
for a conſiderable time, it waſtes continually, and 
at length grows ſo ſubtle, that it cannot longer 
be contained in any veſſel. During this, opera- 
tion it uſually changes colour, firſt becoming 
green, and afterwards reddiſh; but theſe changes | 
perhaps ariſe from ſparks of coal, which acci- 
dentally fly into the melting pot. I think the 
pot may be covered ſo cloſe, as to prevent this 
change, and theſe colours will burn out and re- 
turn again. This ſalt has always a fiery taſte, 
and grows by long continuance in the fire a 
very ſtrong cauſtic, ſo as, when laid upon any 
part of the body, and covered cloſe over it, to 
burn it like an actual fire. Therefore, when uſed 
internally as a medicine, it ſhould not be too 
highly calcined. When white it is abundantly 
hot enough, This ſalt is found in all the acid 
Plants: : that extracted from wormwood is moſt 
uſed in medical preſcriptions ; but there is no 
difference at all i in the ſalt, from whatever plant 
it be extracted. As the volatile animal ſalt is 


che ſame, from whatever ſubject it is diſtilled, 
| | ſo 
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d chis malt is in all vegetables, vete it is fund, 
the” very ame: though many have” abſurdly | 
_ efcribed to theſe ſalts all the particular virtues | 
attributed! to the plants, hence they are drawn. 
I this fak, after it has been melted in the fire, 
 bediffolved in water, and filtred; it will leave E 
quantity of earth in the filtre. The like it will 
do, how often ſoe ver the operation be repeated. : 
From hence we may learn, that this ſalt is an 
earth; which has ſome other fubftance united 
with it, by the intervention of which it diffolves | 
in, and is uniced with water; which ſubſtance 
the fire at each 58 chpels out of ſome part 


This ſalt, as Zee! mich 10 very fixt, as "I 
the other of animals was found to be exceeding 20 


5 volatile. 1 


"Theſe are whe two: alkaline filts, befides 
which there is, not known any other. Nor do 

they appear tv differ in any other cireumftance, 
| than'that of volatility only; excepting, that the 
volatile ſalt cannot be kept fo long in the fire, 
⁊s to be fo much freed from the adhering oil, as 
the fit ſalt may; by which means the volatile 
alt will not diffolve in water quite ſo freely as 
the other. 793 


| Thin fall, exrntdin the manera hae ED 
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ſolved in water, and: ſet- by in a cool place, a 
falt of a different kind will ſhoot from it. Some 


of the water being evaporated, more falt of the 
like kind will ſhoot. At length no more of this 
ſult can be produced, and the water being whol- 


ly evaporated, the Ht alkali ſalt will be obtained 


pure. 1 7 3 Tx 1 mY 


The fixt ene falt, 1 n now pcs gon 


N deration, is not to be prepared, but from ſub- 
jects, wherein both an acid, and an oil, or in- 


flammable part may concur to the production of 


it. Of this we ſhall have a remarkable proof in 


preparing t this ſalt from nitre or ſalt petre. To 
the acid it owes its power of diſſolving in water, 

and to the inflammable part its melting. The 
more this oily. or inflammable part abounds. in 


It, the readier it melts. Tachenius propoſes a 


method of preparing this ſalt by heating the 


| plant in a pan or a pot covered over, ſo as to pre- 


vent in a great meaſure the acceſs of air to it, and 
by this means a ſalt is produced more impreg- 
nated with oily parts, and much more eaſily flux- 
ible, than when the plant burns more freely, as 

in the manner Delany epd a im 
this ſalt. 7 4 8 | 3 

Theſe ſalts are made uſe x in great quanti- 

ties in ſeveral trades, viz. by the dyers, ſoap- | 
boilers, and the makers of glaſs, All theſe uſes 
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. ſhall explaip in the courſe of theſe lectures 3 
but here is the proper place for ee 70 
jon great quantities are made. 

_ 1 Theſe ſalts, according as they are more or | 
ry purified! [from the earthy. and oily parts of 

the plant, go by different names. IE US! _ 

TR pot · aſhes is thus made. 

The aſhes of wood are firſt boiled in vater. 

Al the water is ſtrongly impregnated? with the 

ſalt of the aſhes.  In' this tincture, or, as it is 

,ufually- called, lye, are ſteeped the ſtalks of 
beans, and ſuch like vegetables, of a middle 
texture between ſoft leaves and firm wood, and 

from this carried to a hearth incloſed with brick 
work, and there ſet on fire: as they burn, the 
fire is kept up by a continual ſupply of the ſame 

fuel. As theſe parts of plants abound with ſalt, 
and are ſtill more charged with it by ſoaking in 
the forementioned lye, the ſalt notwithſtanding 
the earthy part remaining with it, melts and lies 
fluid at the bottom of the hearth, all the time 
the fire is kept up. Theſe ſucculent parts of 
plants alſo abound with oily parts, whereby 
the ſalt thus prepared reſembles moſt, that pre- 
pared after Tachenius's method before deſerib- 
ed; and like that, melts in the ſmall heat of 
theſe hearths. This ſalt is uſed " the Tp: 
| boilers and by the dyers. HEAR 

Ks: | This 
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This ſalt is not ſo White, as Gohe-othier orte 
of it, The whiteſt is called pearl-afhes, and is 
made from the aſhes of vegetables by extract- 
ing the ſalt with water, and then calcining it in 

4 furnace bike that, in which red lead is made, 
which we ſhall deſcribe hereafter, The fire, by 

15 which this ſalt is calcined, is not attended with | 
nà ny expetice; for the aſhes of the fuel wl Exve 

46 malte more of the ſal. ES 
Thus I have deſcribed the reſult of bs 

as far as. relates to thoſe parts of tlie plants, 
0 ſtay, and endure the fire. Its effects 
upon the volatile parts are no lefs remarkable; 
- Fo the ſodt, into which' the ſmoke condenſes, 
«though the plant be of the acid kind) affords 
upon diftillation a volatile alkaline ſpitit and 
ſalt, ſuch as ſimple diſtillation 2 from 
che other ſpecies of plants: and the phlegm, 
_ which firſt riſes, has the like ferc ſmell, week 
water of the alkaline plants. 
We ſhall find, that putrefaction don ts 


ame: change in theſe plants, But thus far 


1 burnipg differs from putrefaction, that in burn 
ing, though this velatile falt is found in the 
| 195 yet the aſhes retain a large portion of fixt 
ſalt, though not altogether ſo much, as when 


tte plant has been diſtilled in à retort before 


calcination. In r it be permitted 
| to 
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to proceed, till u become! parſe, there i 
ſearee any fixed ſalt: left in the ſubject. Ig 
No. we have gone through the common 
anklyfis of gnimals: and vegetables,” In animals 
we have found 4 quantity of water plentifully 
| lodged even in their dryeſt parts. This water 
we found impregnated with a volatile ſubſtanc 
of an alkaline quality; the ſame ſubſtance we 
have ſeen lükepiſe undor a ſolid form. Beſides 
theſe we had a thick dil and a black cool; which | 
by burning becorhes 3 mere white carth... 
In ſome few vegetables, we found the ans 
principles. And all vegetables after putre - 
faction, exhibit entirely the ſame ſubſtanęes a8 
animals de. Otherwiſe the gteateſt part of u- 
getables, yield very different principles. 
Fhe, water which comes from them, befcas 
_ a very pungent ſaci] remarkable is it, is ſtxong- 
ly impregnated with acidity. Twa oils were 
440 found in them. One ſeparable from the 
| folid parts; the other, which we called the eſ- 
ſeatial oil of the plants, is .chiefly, what is ledged 
gether there in the form of oil, while the plant 
is growing, juſt as the fat of animals is contain · 
ed in membranes prepared expreſly for its 
reption. Beſides theſe parts extracted from 
__— there remains a black coal, "—O_ 
K3 
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_ calcined falls to aſhes; adds in the plants, where | 
Principles are found analogous to thoſe: of ani- 
mals, theſe aſhes are a mere earth; in the 
others they contain a large quantity of a ſalt, 
which remains very fxt/in, the fire; whereas the 
ſalt found in animals, and in the fan's 10 
of vegetables, is exceeding volatile. bs 
This fixt ſalt is alſo an alkali, as tielt as vile 
Seltz though it be found in plants, which 
abound with the acid principle. We mention- 
ed, that this ſalt is only ꝓroducible from ſub. 
jects, wherein are fund both acid and inflam- c 
mable parts. Sir Iſaac Newtan was .the firſt, 
who perceived, that theſe fixt alkali's were an 
earth with an acid adhering. To the acid in 
this ſalt (as has already been obſerved) is to be 
aſeribed its power of uniting with water, and 
to the inflammable principle its melting in the 
fire. But its union with water is in part ob⸗ 
ſtructed, while any groſs oilineſs remains in the 
ſalt; and the more effectually that is driven out 
by the fire from any of theſe ſalts, ſo much the 
more ſtrongly does the ſalt draw moiſture to it · 
ſelf. Inſomuch that, when an alkaline ſalt i is 
calcined very high, it draws the natural humidi- 
ty of the air ſo potently, that it is difficult ta 
keep it dry. However we have found, that 
K lend the W which unites the earthy 
„5 


18TRT. 133 
| . of the ſalt wal vater, wil be alſo expelled 
by the fire. W 155 
The olls of al theſe ſubjekts we have found to 
be a union of two ſubſtances, earth, and water a 
little tinctured with the ſpirit of the ſubject. We 
5 muſt farther obſerve, that ſo much of the oil, as 
is thus divided, has loft i its inflanimability ; and 
we have Juſt deſcribed a proceſs, whereby it ap- 
pears, that during the diſtillation an inviſible 
ſubſtance eſcapes under the form of an aerial va- 
pour. In this ſubſtance therefore we muſt ſeek 
for the principle, whereby the oil is rendered in · 
flammable. Therefore as the coal both of ani- 
| mal and vegetable ſubſtances is an earth joined 
td an inflammable principle, ſo the oils of theſe 
- ſubjects are a compoſition of earth, and water 
tinctured by the ſpirit of the _— one wt 
the like Fe * bh 
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LECTURE: K. 


bell underſiged. by. bogs ce e exo neural 

gperatians, the . fermentation i incident to v 

eee eee 
tab le pod nice nee . 


= lets ot a ws pedo, which 
was pet. before in the plant, aud at length the 


This fermentation is —_— an A * 
tween the acid, and the other: parts. af the. juices, | 
| principally their oil, whereby the oil is attenu- 
_ ated, and ſo united with the acid, as to be diſ - 
ſolvible in water: in the mean time it retains the 
a ee proper to oil; nay has increaſed 
But at length the acid ſo far prevails, that 


85 ha liquor, now become ee. will burn no 


| longer; but will quench fire. 
A certain proportion and union between the 
acid and oily parts is requiſite to greg this | 


action of fermentation, 
| 2 ; Ws "A aus 8 | 
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- oily parts. from the: jaice,! whenar it Late. - 
_ and apan diftilatian;! ir yields an acid ſpirit, 
The like acid; ſpirit is pmducecd from ane, 

which 2 alte an re- b er 46 THY 


is maſt conducive e, — Een 


lere taſte, will not eakly ferwent. Ale thank, 
which abound with oil to ſuch a se 
lo their bvect taſto in & flat ojlidels,: ani] rHoſe | 
_=_ We the tart ee 1 
© Nox enly the expreſſed juices; bur dle „ 
_ Juicendraws eee 2297 png 1 
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be ay and cid parts may be io united together, 
28-40 produet the ſweetneſs, we: have obſerved 
$9; promote ſermentstion. The grain is fuſt 
mscerated ſometime in water, then che water is 
ſaparated from it, and the grain aid — 


«+; 
by 4 1 25 


* 


But here the grain ig fuk eo: on 


. 


- eil it ende : after this it is dryed with 
| a gentle heat, and the grain is gory ene 
5 on 4 ſaccharine ſweetneſs. s 
When a vinous liquor is to be that's this 


grain, water of a ſomewhat leſs hear, than that 


where with it will boil, is to be poured upon it. 
The common teſt, I think, for the heat of the 


Water, is to wait, after it has once boiled, till 
the ſteam is grown ſmall enough not to hinder 


os water from making a ſenſible reflection of 
the perſon, wo lodks upon it. When the 
4 grain has ſtood infuſing ſome time; the liquor 


iv \ſtinined: off; land, when edel, mize win 


ſome: materia N to S the fermen- 
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In the makin of wine; ike juice fines 
uſually: without: help; the only operation it un- 


dergoes, previous to its fermentation, is in the 


rendering the wine red. There the j juice is two 


or three times ſucceſſively infuſed upon and 
preſſed ſtrongly from the huſks of the grapes, 


which are of the red kind; and from theſe huſks 


the wine receives its tincture. 


Fermentation proceeds thus. The ann 


able liquor being put into a veſſel in a place mo- 


derately warm, it ſoon begins to ſwell, while 


bubbles break from it, and a whitiſh frothy head 
forms itſelf over it. This head at length con- 


denſes 
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denſes and finks, and becomes 
mentation ſtill continuing. From this time the 


vinous ſpirit leſſens by diſſipation, and the fer- 


mentation being kept up terminates in yinegar. 


If the liquor, as ſoon as the white head foks, 


. be. drawn, from i it; and put up in a cloſe veſſel, 


the fei. .-ntation will be checkt, and the liquor 
will remain for a long time in the ſtate of wine. 
But wine is continually changing; though bx 


flow degrees, till at laſt it ends in vinegar. 
The genuine part of the wine-cooper's ſkill is 
principally to reſtrain the e of the fer: 
mentation, as dong Ky; poſſible, but at _ no 


art can prevent i. 11 2 K 
All the time the 7 5 P in Dots ſtare ak wine, 


an obſcure fermentation; proceeds, whereby it 
_ acquires: more ſpirit, and continually depoſits 
lees. Theſe lees keep up the fermentation, and 


when ever it grows too ſtrong, the moſt effectual 


ſtep to check it is to draw the wine alf nt its 
lee. | 

The u 4 3 pr 0 likewiſe —_ 
nually depoſits a ſaline cruſt, v hich adheres to 
the ſides of the caſl containing it. This ſaline 
matter is called tartar or argal. At length the 
wine depoſits the moſt part. « of the oil in the 


form of a ae en ſediment, 0 then be- 


comes 
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comes vinegar! Thus when vines turn ry, 
we know they ry. near being our. 
Oniy che juices of the ecid ſpecies of plan 


It has ready been eas k bp 
| fernicheabie juices ele upon diſtiſlation, before 

| they are fermented, vis." an acid ſpirit, eil ad 
a blache coal, from whence a ſalt may be ex- 
tracted by burning it in the open air, as from 
the remains of ali the acid family ef plants. 
When wine is diſtilled; the firft thing which 
ies from ĩt, is a very volatile ſubtle flemd, of a 
very peculiar kind. It will mix freely with wa- 
ter, and yet burns like oil, nay with a much 
fereer heat. This ſpirit is not only exceeding. 
volatile, when ſeparated from the' wine; but 
Ao riſes from it with leſs heat than, what 


5 would raiſe we Megs n before bed 


fercrientation.. - 913 Wh j 21.3 01 063) 

This ſpirit riſes mixt ih 3 5 water, from 
which it may gradually be ſeparated more and 
more, dy ſubſequent diſtillations in tell glaſſes; 
and wich a very gentle heat: as it is more and 
more feeed from its A 9 pins, 10 increaſes ; 


greatly in volatility. Ns 
(ire rxplain the manner of coin the e / 
— ; 10 
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This ſpirit being welt freed. from! its watry 
wi it burns all away; when! once ſet un fire, = 
without leaving any remains behind whatever, 5 
If it be burat under a tall veſſel, fo contrived as 
10 collect the vapour, which rifes from it in 
burnitig, that vapour is found to be mere water. 
Hence we learn, that this ſpirit is water une! 
with that ſubtile part of che oil, from which o 

rocei ves its inflammability, and which we ſhe wee 

in the laſt ee 51 n it Wa racer 
Rillacions. | | | 
Hence we may Inkei als the aufg ot whar'd 8 
obſerved i in the diſtillation of honey and ſugar, 

which Mr. Boyle was at 4 loſs to explain, that 
though theſe ſubſtances. are inflammable, yet 
they yield ſcarce any oil upon diſtillation; for 
As theſe ſubſtances contain only that portion of 
the oily parts, which is convertible: into ſpirit, 
_ . fo by diſtillation we find, they contain no more 
oil, than what loſes its form in one diſtittatian, 
by the diſſipation of the ſubtile part, to which 
i Oy and _ * alt 895 are 
owing... 
After all eee ſpicie is Giſtiled 
off from the wine, the remains. yield the ſame 


Principles, abe ue a 


fermentation. Wo, 40100 0911 
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. When the liquor approaches towards vinegar, 
it yields again leſs inflammable ſpirit; inſo- 
much, that when the vinegar is completely 
made, it affords none at all but upon diſtillation 
the firſt liquor, that riſes, is an uninflammable 
acid ſpirit; and by continuing the diſtillation, 
the more acid does the liquor grow, that comes 
off. At length what aſcends, becomes oily, 
but ſtill is acid, as will alſo the remains be. 
Theſe remains burnt. in the open air yield a 
ſalt of the ſame kind as that, which is produci- 
ble by burning from all the n on n 
acid principles in diſtillation. | 
If tartar be diſtilled, / it produces no mene 

5 ble ſpirit, but yields altogether the ſame ſub- 
ſtances as the acid plants afford; that is a pun- 
gent ſpirit impregnated with acidity, an oil, 
heavier than water, with a very ſmall portion 
of alight oil and a black coal, which being ſet 
on fire in the open air OO alſo 5 foremen- 
tioned ſalt. + 18 
By this diſtillation of tartar we ue chat 
it contains thoſe parts of the juices in which 
the fermentation has made no change, be- 
ing only depoſited from time to time from the 
other parts of the juice, whereon the fermenta- 2 
tion ns, 


Such 
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Such a ſaline ſubſtance,” as this, „will Mperute 
from the] Juices of plants without their ferment- 
ing. It may be produced in the following 
manner. After the plant has been bruiſed and 
the juice preſſed out; the juice is to be fer by 
for ſome time to ſettle: after which let it be 
ſtrained, that the liquor may become clear, 
and then be evaporated over a gentle-fire:to'the - 
conſiſtence of a thin ſyrup. © Let the juice thus 
prepared be ſet in a veſſel in a cool place, and 
at length a ſalt will ſettle about the ſides of the 
veſſel, while a feculency ſubſides to the bottom. 
An unglazed earthen pan is the fitteſt veſſel: for 
this purpoſe, that the ſalt may be aſſiſted in its 
adheſion by. the roughneſs of the veſſel. The 
liquor muſt alſo be covered over with clean oil 
to keep it from the contact of the air. -Other- 
wiſe the juice will not be 'preſeryed,- but be 


: changed by fermenting or mouldineſs. 


© Theſe ſaline ſubſtances are uſually 3 the f 
eſſential ſalts of the vegetables, whence they are 
| produced, and tartar 18. Ty; propetly to be : 


Called one of them. 


Tartar diſſolves in water vad difficuley; wa | 
will not remain diſſolved i in it, unleſs the water 
be almoſt of a boiling heat. As ſoon as the wa- 
ter is cold, the tartar alot intirely quits it 
again, the earthy Park fubſiging,; while the ſaline 
I part 
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peng boots, on rhe boron and: Gdes'bf the: veſ- 
ſeb and a fmall ſaline eruſt ſwims on the top. 
This cruſt on the top is properly called the 
cteam of tartar, and the ſhootings, the cryſtals; 
though theſe alſo, which, diffet nothing from 
the other, but in the place, where they ate col. 
lected, are generally PEI e 
Araber. a 3 | 
In prepuring theſe epa, che carr Hou 5 
v boiled in much water.. | 
When the tartar ia firſt —— os water 
appears very dirty 3 and the cryſtals ſeparize ſo 
ſoon, that they do not admit of ſo flow” a fil- 
tring, as would be neceſſary to purge the liquor 
intirely from this dirt. It can only be ſtrained 


through a cloth. But when 'the eryſtals are 
ſhot, as they will not diflolve in cok. water, 


"ix »- 


what dirt has paſſed the'ſtrainer, and re 

looſe among them, "ny. Wy by eng oy ue the 
 afalion of cold water. 

Thus may the dee freed fr n POE 

/ n Bet the intire purification requires a 

particular artifice, It is done after the tartar 

| has been ſeparated from its groſs dirt, as now 

deſcribed by boiling it again with a ſmall quars | 

_wy of a certain earth, which will not render the 

tartar much more diffolvible in water ; but yet 


* — 3 of its oily 
1 %%% - 
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and terreſtrious parts; from which it receives 
its brown hue. 1 
The diſtillation of cartdr 8 manifelt "bby 
it diſſolves in water with ſo much difficulty ; for 
that ſhews the tartar not to be a ſimple alt, but 
to have à great redundancy of oily and terreſtri- 
| bus parts joined with it. 5 
1 Tartar, and the other called effencial ales : 
are ſo named, becauſe they are ſuppoted t to exiſt | 
in the j Juice of the plant, as; they appear to us. 
| Bur | they rather ſeem to be produced from the 
liquor by a new combination of parts; for at 
firſt the whole of the juice will more eafly dif: : 
dee in water than theſe falts, __ 
Alfter this defeription of the effedis of Sen 
tation, we may judge in ſome meaſure; wherein 
this remarkable operation of nature eonſiſts. 
When this operation has proceeded i in full vi- 
gout, we find, the acid has fo far diſcogaged it2 
elf from the other parts of the juice, as to ma- 
Hifeſt itſelf more conſpicuouſly, and pure; than 
it can be obtained by any other means, . But of 
all the parts of the plant; the oil is ore parti 
cularly affected by this fermentation. It is no 
fooner begun, bur the quantity of oil is dimi- 
| Hiſhed; and in its. ſtead an inflammable ſpirit 
produced, which will mix with watef. It appears 
Ca that the inflammable Part r of | the 3 A 
5 61 


- 
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or its oil, is ſo diſſolved and united with the acid, 
as to be capable of mixing with water. By a 
longer action of the acid, when the liquor be- 
comes vinegar, the oil is then ſo much farther 
altered, as to loſe even its inflammability. 
When the liquor 1 is drawn from its groſs lee, 
and cloſed up in a caſk, before the fermentation | 
is finiſhed, it proceeds then ſlowly. But how- 
ever by the liquor's gradually depoſiting, ſome 
of its earthy and oily parts in the form of tar- 
tar and lee, the acid at length will ſo far pre- 
vail as to carry on the fermentation even in 
a Cloſe veſſel, till the liquor becomes very ſour. 
This fermentation (by the wine-coopers com- 
monly called fretting) whereby the wine runs. to 
vinegar, is uſually conſidered under the notion 
of a ſecond fermentation, as if it were an action 
of a diſtinct nature from the firſt; but 1 appre- 
hend, this is no otherwiſe a ſecond fermentation, 
than becauſe the firſt part of the fermentation 
has been reſtrained by art; ſince, if the fermen- 
tation was ſufficiently ſtrong at firſt, and not in- 
terrupted, the liquor, after a time, heats, the 
inflammable ſpirit is diff pated, and the fermen- 
tation ends in vinegar, before ir ceaſes : nay 
ſometimes, i very hot weather, the diſtillers 
find, 1 e loſs, that no art can wh Hep it 
ſooner: "Y 
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It is uſual indeed, when it is deſired to make 
vinegar of wine, to promote the acetous fermen- 
ration by art, mixing the wine with its own lees, 
with vinegar, or with tartar; or putting the 

wine into a caſk, that already has held vinegar, 
and other the like means will PI this 
effect. 8 5 

Likewiſe, when the. Seri at firſt 
5; proceeds too ſlowly, it may be promoted by art. 
Such juices, as ferment but heavily, may be 
quickened by adding ſuch as have a aps : 
cility in fermenting. 
I ! he juice of grapes, kindred from fermenting” 

by impregnating it with the ſmoke of ſulphur, 
put to wines, will excite a fermentation in them, 
This is made uſe of by wine- coopers, when they 


mix different wines together; for unleſs the 


| wines after mixing ferment, they will not unite 
into one uniform taſte. Other materials are too 
often made uſe of for this purpoſe, which clog 
the wine, and make it diſagreeable to the ſto- 
mach; but this being a vinous juice is no pre- 

judice to the wine. A little of that head, we 

obſerved to riſe upon fermenting liquors, will 

gradually promote fermentation, being gene- 
rally uſed by the brewers for that end; and it 
will do the ſame after-it is ſubſided, and become 
lee. All the purgativeeſins will likewiſe pro- 
5 . mote 
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5 mote fermentation. Jalap is moſt uſed by the 


diſtillers, becauſe it gives no taſte to the ſpirit, 
On the other hand a mixture of acids or al- 
kalis, fo. as to deſtroy that balance between the 
acid and the reſt of the juice, which is moſt 
conducive to fermentation, will give a check to 
it. The ſpirit diſtilled from wine checks fer- 
mentation very powerfully, Thefe ſpirits are 
one pernicious ingredient in all adulterated 


Wines; for when heterogeneous materials have 


been mixt together, which would fall into a 
violent fermentation, it is neceſſary to add a 
large quantity of ſpirits to reſtrain it. 
Why this ſpirit is ſo powerful a reftrainer of 
fermentation, is the refult of the effect it has 
upon acid ſpirits. The fume of ſulphur acts 
-upon the ſame principle, and i is often * for 
this purpoſe. 
Upon the whole, we i that the laſt effect 
of fermentation, is for the acid to operate upon, 
and prevail over all the other principles. 
The unfermented liquor, called muſt, ig 
ſweet. There the acid is intangled with the oil 
ſo much, that it can only affect the tongue 
and palate in the mild and agreeable manner, 
ve call ſweetneſs. In fermenting it attenuates 
the oil, by which this ſweetneſs is gradually 
leſſened, till at length in vinegar it diſcloſes | 
: | 1 A Its 
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its genuine taſte, when diſentangled from 


thoſe oily and terreſtrious parts, which diſguiſe it. 
From the diſtillation of vinegar 'we may 


learn, how firmly acids can adhere to other 


bodies: for here the acid in diſtillation ac- 
companies the volatile parts, and aſcends with 
them, and alſo keeps joined to the more fikt. 

(The calcination of tartar.) _ 

Here in vinegar we find the vegetable acid in 
its greateſt perfection, and produced without f 
the aſſiſtance of any chemical fire. 

Thus by fermentation we ſee the ſame acid 
| ſeparated from vegetables, as by diſtilling them. 
By putrefaction the volatile ſpirit and ſalt are 
ſo ſeparated from the reſt of the compound in 
animal ſubſtances, that it may be obtained en- 
tire by no greater heat, than what is neceſſary to 
ſublime it. When thoſe ſubſtances are diſtilled 
freſh, a great degree of heat is neceſſary to diſ- 
unite the volatile ſpirit and ſalt from the other 

parts. But by putrefaction they are ſo diſen- 
- gaged from the reſt, that they are ſeparated, 
and brought ta view by no greater heat than 
what will ſublime theſe ſubſtances, after they = 
have been extracted from the mixt. Therefore 
putrefaction alone has truly produced theſe ſub- 
ſtances out of che compound. 


L 3 Thus 
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Thus we find by the two natural operations of 
fermentation and putrefaction the ſame ſub- 
ſtances produced out of mixt bodies, as are 
expelled from _ by the heat of nen, 
fires. 5 
Putrefaction will prodycy theſe Aa ſpirits | 
and ſalts from plants alſo, even from thoſe, 

| whence the ſimple and unaſſiſted heat of our 
fires produced only acid parts. Though it ap- 
pears in the diſtillation of ſoot, that heat aſſiſted 

by the air, will diſpoſe . ann, n 10 
afford the like. 

The leaves, and ſuch an n . of all 
plants, if laid and preſſed cloſe together in a 
heap, when green and in a warm place, ſoon 
begin to putrefy. They firſt grow hot, even 
ſometimes to the tak ing fire, and at length turn 
into a pappy conſiſtence, which being diſtilled 


pields a ſpirit ſtored with volatile falr, to be 


drawn from it by rectification; and when this 
rectification has been repeated two or three 
times, the ſalt appears to be altogether the ſame 
with that, which comes from animal ſubſtances, 
When the diſtillation is finiſhed, what remains 5 
in the retort is a great deal leſs, than it i is, when 


| the plant is diſtilled, before putrefaction. The 
volatile ſalt alſo is much more in quantity, than 
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the fixt ſalt to be Fn from the Plant not * 


trified would be. 
-_ From plants thus putrefied thee alſo comes 


off a black but light oil, reſembling thay Arava - 

from animal ſubſtances. 

In the laſt place let it be obſerved, chat in 
this 5 all the N of the acid 
is loſt. a 

It is als very remarkable, that the earchy 

: rt is much diminiſhed. . It ſeems: therefore; 
; that the earth of the plant i is partly turned i into 


7 volatile. ſalt. Let us alſo conſider, that the 


acid of the plant i is now loſt ; and we ſhall ſee 
here an effect conſonant to fir Iſaac Newton's 
opinion of alkaline ſalts; for where is this acid 
retired, but into the other parts of the plant? 
In a word as fermentation is an action ariſing in 
the j Juices of plants, whereby the acid diſengages 
itſelf from the other principles ſo far as to unite 
more copiouſly with the. watry part of the 
juice, whereby the acid manifeſts itſelf more 
than before; ſo here in putrefaction the earthy - 
parts imbibe the acid ſo as to render-it inviſible. 
We ſee alſo operating in the ſame plant both 
the fermentation, which ends in vinegar, and , 


putrefaction productive of alkaline ſubſtances. bs 


The inteſtine motion; which ariſes in the juice, 
where watry ny acid parts abound, Lege 
L 4 | .* vine» 


» 
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vinegar, and in the plant itſelf, where i its earthy ; 
apts exceed, te _— 8852 cauſes putre- 
faction. 
In the next place we learn from hence the | 
nature of animal digeſtion ; for here we may ſee, 
that the putrefying of vegetables works the like 
changes in them, as digeſtion does, when it 
coaverts them i into animal ſubſtances; digeſtion 
| ſherefore i is, as it were, 2 a begun putrefaction. 
For this reaſon, the ſubſtances, from which 
we receive nouriſhment, are ſuch as are diſpoſed | 
to putrefy; and thoſe fubſtances, which putre- 
fy ſooneſt, ſooneſt digeſt, Meats of hard digeſ. 
tion are rendered eaſier to digeſt by keeping. | 
IF they are kept ſo long as to be actually putrid, 
15 they are then indeed become unfit for nouriſh- 
ment, becauſe. they are got beyond the ate, 
which the action of the ſtomach and bowels i is to 
bring them to: digeſtion in the ſtomach i is no 
more chan an advance toward putrefaction; for 
we | find, that vegetable diet, when | in the blood, 
does not immediately part with its acid nature, 
which 3 is the cauſe of that acidity, we obſerved 


fo bein milk. 
The firm union with the acid and terreſtrious 


parts brought about in putrefaction, and in ant- 
mal goncoction, whereby vegetable ſubſtances be- | 


come oe) of an man body; Z is the reafbn, why 
in 
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in the oil of purrid vegetables, and in animals 
no viſible acid i is found, as in the other oils of 
vegetables. Here the acid is too ſtriftly united 
to the earthy parts of the oil to be expelled from 
thence, and manifeſt itſelf. In qcher words it 
now adheres more firmly to the un, = * 
the watry part of the oil. 


In fermentation the action of the acid i is to T 
caſt off the groſſer terreſtrious part from the reſt 
of the juice; but here the action of the acid is 
to unite itſelf more firmly to the earthy parts of 
the vegetable, and at the ſame time to attenuate 
and render more ſubtle thoſe terreſtrious parts. 


I 
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TAVING gone through che uſusl ie 5 

analyſis of animal and vegetable ſub- 
ſtances, the recompoſitions of thoſe ſubſtances, 
which have been contrived from them, whereby 
very valuable medicines have been introduced, 
and the nature and properties of thoſe ſeveral 
ſubſtances illuſtrated deſerve next to be con - 


ſidered. 


Of the proceſſes chard I now eee par- 
ticularly to conſider, the firſt is the property of 
the lixivial ſalt extracted from the aſhes of ve- 


getables to run into a water by attracting the 


moiſture of the air. 

If a lixivial ſalt be highly dd. it vill 
ſcarce be cold, before it becomes damp, begin- 
ning to diſſolve by the moiſture of the air. 

But all ſuch ſalts, if hung up in a bag, or laid 


upon a glaſs, will ſoon imbibe ſo much moiſture 
from the air as to run off in a liquor. This is 
the moſt effectual way to have the ſalt pure from 


any earthy part: for thus more earth will be 
_ behind, than when i it is fins * paper. 
This 
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ial ſalt makes ie very 
uſeful for rectifying ſpirit of wine; for if as 


much of this ſalt as amounts to about one third 
of the ſpirit be added to it, and then the ſpirit 


This property of Hxit 


be gently diſtilled, it will riſe much freer from 
the phlegm, or watry part, than otherwiſe it 


would do; the phlegm being held back by the 


ſale, this ſalt being red N _ Tis but: 


not by the ſpirit. | in 


i muſt here by meas; iber ſors alt are 
diſſolvible both by water and by this vinous 


ſpirit; others by water only. Of this latter kind 
is the fixt alkali, or the lixivial ſalt here under 
conſideration, unleſs, perhaps, ſome very ſub-- 


tile and inviſible parts of it, by which the ſpirit: 


may be rendered by digeſtion with this ſalt. 


ſomewhat more pungent. If the alkaline ſalt 

by melting has acquired a reddiſh hue, the: 
ſpirit will receive a fimilar tint from the ſalt. 

But this colour more properly ariſes from that, 

which e che e than from the tale. 
itſelf. 

1 5 „When this ert Abele fate is mixt «nds any. 
acid, it ſuddenly excites a very viſible fermenta- 


tion: amongſt the reſt with the acid of vege- ; 


tables, which appears leaſt intangled with other 


ſubſtances in vinegar, Wars _ the vine · 


gar 
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gar * been diſtilled, and been its moſt 
vocuous parts ſeparated, - - N 
If a little of this ſalt be 3 into vinegar, | 
| whether diſtilled or not, numerous bubbles, 
with a ſmall hiſſing noiſe, preſently ariſe, and 
the ſalt is ſoon diſſolved. Upon throwing in 
more, freſh. bubbles appear. At length no far- 
ther commotion will be excited by caſting in 
the ſalt. And, if the ſalt be caſt in with a care- 
ful hand, neither will any fermentation appear 
upon adding freſh vinegar, But if heat be ap- 
plied, the ſalt will ſtill ferment with an addi- 
tional quantity of vinegar. Though, when 
about ſixteen or twenty times the weight of the 
falt has been added of the vinegar, no farther 
fermentation will appear, though the vinegar | 
boil. If this be done with diſtilled vinegar, 
and the operation proſecuted with the following 
circumſtances a neutral ſalt neither acid nor al- 

kaline will be produced very white. After the 
ſalt is ſo ſaturated, that no fermentation follows 
upon the affuſion of more diſtilled vinegar, tle 
liquor is to be evaporated away, when a ſalt 
will be left foul and black, eſpecially if the ope- 
ration be performed in an iron veſſel.” This 
ſalt is to be melted for a little time, which is 
done with a very ſmall heat. Then, thrown into. 
EY | 85 vater, 


water, it ty diſſolves, and tte 
its blackneſs ; the water being evaporated,” with 
care that no more heat be uſed at laſt, than Juſt 
what is ſufficient to dry the ſalt, the ſalt will be 
left very white; which muſt be immediately 
put up in a cloſe glaſs, for ſcarce any n al 
tracts ſo powerfully the moiſture of the air. 
This ſalt has been called tartarus Wee 


85 en it differ ſufficiently from tartar. In the 


| preſent Pharmacopceia it is named fa] diureticus, 
from its medicinal operation. 
his falt is one of thoſe, which dittolve beck 
in water and ſpirit of wine; and the criterion of 
its perfection is, that it diſſolves in either with- 
out depoſiting any ſediment. When rendered 
thus pure, the ſtomach bear a your doſe of i * 
2 otherwiſe. 5 
If, when this falt i is Jaft x dried, 10 awaſh vi 
is uſed as to cauſe it to melt, it will concrete 
into a foliated texture. But with fo much hear 
| wit is difficult to preſerve its intire ſolubility. 
This preparation is a valuable medicine. And 
dive is an extemporaneous compoſition formed 
upon the ſame principles generally eſteemed. 
This is the juice of lemons mixt with a fixt al- 
_ -kaline ſalt: it is moſt uſual to join one erg ; 
| the ſalt with about twelve parts of he's 8 | 
- Fixt 8 
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Fit alhabne ſalt added to a ſolution of tartar 


or its cryſtals made in boiling water, produces 
alſo a kind of fermentation, of en we * 
have more examples hereafter. 

In the foregoing proceſs we a che fuxt alka- 
line falt excite a fermentation with the vegetable 
acid, when: joined only to water. In this we 
find, the ſame alkaline ſalt ferment with the acid 


lodged in tartar, and ſeparate it from the earthy 


and oily parts of the tartar, and unite it with it- 
_ lf, thereby — n diffolviblein cold | 


| water. 


By this we ſee, cher ge acid: may act 
with different degrees of force upon diffe- 
rent terreſtrious ſubſtances. In tartar the 


union between the acid and the terteſtrious parts 


is ſo great as to render the whole, except ſome 
groſſeſt part of its earth, diſſolvible in water, 
and when the water is not hot enough to retain 
the tartar ſuſpended, the acid of the tartar ſtill 
retains its adheſion to the other parts of that ſalt, 
ſo that almoſt the whole ſeparates from the wa- 
der without any diſunion. But here the acid 
quits its on earth, to take hold of the alka- 
line falt, whereby the other parts of the tartar, 
which before were ſuſpended in the water by 
the acid; ate now in — pars precipitated as 
* feces. | 


The 


Leer. 1s. OF CHEMISTRY. 39 


Ihe affuſion of vinegar alſo upon many ſub. 
ſtances wholly: indifſolvible ine water r will a the 
"ow efferveſcence. : © Wo 
By this enerveſtenet il Jas 250 oitiet 0 
acids, theſe ſubſtances are uſually rankt under 
the claſs of alkalis, by a name borrowed” from 
a plant, which yields this ſalt plenteouſiy. And 
under this head are ranged coral,” chalk, 
 oyſter-ſhells, and all thoſe called teftactous pow- 
ders, all which excite this efferveſcence with 
acids and deſtroy their acidity. But all theſe 
ſubſtances are diſtinguiſhed from alkaline ſalts 
| by their not diſſolving in water. 
When diſtilled vinegar is poured upon coral . 
- an efferveſcence, as has been ſaid, ariſes. If | 
_ vinegar is thus gradually poured on, at length 
no farther efferveſcence will follow; but that 
the coral may be fully ſaturated; the mixture 
ſhould be ſet upon warm ſand, and ſtirred now 


and then, till the heat will raiſe no efferveſcence. 


The liquor being afterwards filtred, and ſo much 
of the coral as the vinegar has diſſolved precipi- 
tated by a ſolution of an alkaline falt in water, 


5 the powder, which falls, is no longer diſſolvi- 


ble in water, and is called the magiſtery of coral. 

The liquor evaporated to dryneſs leaves behind 
a ſubſtance, that will diflolve in water, and is 

5 called the ſalt of coral. TOM this we .may ſee, 
| | that 


PO. coves ban th 


8 3 coral is itſelf ſo much an earch; that 
it will not diſſolve in water, yer the acid of vine 
gar, by uniting with a. part of it, will render 
that part a true ſalt. Here therefore we have 

an inſtance of produeing a ſalt by joining an 
acid to a niere n ſubſtance, mhereich.t it is 
6 diſpoſed to unit. 
Ho much this and other. * like is 
- ments conduce to explain the nature of falts, [ 
_ e to econfider farther hereafter, I 
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V Pen this fobftances;! one our £ 
preceding analyſes! have afforded us; and we 
have conſidered the effects of compounding ä 8 I | 
ſalts, and ſaline ſpirits. We ſhall proceed to = 
the, operation of ſalts on oils, and inflammable | | 
ſpirits, and 8 action nee theſe: Ten: 
themſelves. . foro 22 3754 BR 
Lixivial ſales a& Amy on ls; : 
Common ſoaps, both ſoft and d. are 
made by uniting oil and tallom with a ſolu- 
tion of ſome lixivial ſalt in water. But, as 
the ſoap · boilers take into the operation the 
_ .affiſtance of lime, I: ſhall defer the farther ex- 
planation of _ _ ite: ues 1 comes under 
conſideration. U ee 10 Nie 
The ſoap of tartar, 4 fe firſt pro- 
„ by a neceſſitous quack, though ſince 
greatly celebrated, is an attempt to unite the 
alkaline ſalt. of tartar with oil off turpentine. 
What oil can be joined with the ſalt will ſoon 
be taken up with the help of a little warm water, 
notwithſtanding the tedious proceſſes uſually re- 


ta A'CQ VR 8 E Par l. 


commended for this end, attended with cau- 
tions, which in reality are no other than endea- 
vours to retard the effect The direct method 5 
is to melt the ſalt, powder it hot in a warm mor- 
tar, and put to it an equal weight of oil of tur- 
pentine alſo warmed, and while they are rubhed 
together, adding about half the weight of hot 
water. They will ſoon unite, though time is 
| required for the compoſition to acquire/a due 
confiſtence. This ſalt is ſaid to be capable of 
imbibing thrice its weiglit of oil. Bur from the 
| ſoap of tattar aſter diſtillation and caleination 
will be left two-thirds of its weight of à ſimple 
alkaline ſalt; three: fourths of the other: third 
being mere water: ſo great a part of this 
volatile oil employed in the procefs, flies 
off again, before the Ws n e SIRI con- 


8 ſiſtenee ty 11 1 4 C78 


The aQtion dete faxb alkatins ſales and i 
produces likewiſe another phzznomenon; It has 
| been formerly obſerved, that, when frefly urine 

; is put ro diſtillation, a great quantity of phlegm 
ariſes firſt from it: and the. volatile ſpiriu and | 
falt are not to be raiſed: without a" ſtrong heat, 
25 in the diſtillation of! hartſhorw ;; becauſe a 
great force of fire is required to diſengage” the 
volatile ſalt from the oil, to which it adheres; 


| t *. — 66 be 
added 


a> 
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added t ef Urns 1 he frronger atkkacklon. 6 
chere is, between this A and the dll, that 
f chere is between the volatile ſalt and the oil, 
volatile ſalt js diſengaged, and j permitted to 
8 alfbme its volatile nature, and r N the | 
utine with a f gentle heat. 3 5 
' Though. xt alkallne ſalt 250 2 not unite itt | 
85 ſpitſt of wine, büt imbibe from the iy its | 
: watry part, as. has before been faid ; Veri the e 
ſpi irit be firſt very carefully feed Pom i its 
| e it may be made to take a reddiſh tinc⸗ 
tüte from this. ſalt! For this purpoſe the falt 
muſt be melted i in the fire, till it has ac vired : 4 
| reddith hue, and- be added to the ſp1 pirit, while > 
| yet” warin, that it contact not 407 hi wahlt 
| from m the air. e ann 
g TRG Proceſs i: is HRS Lib difficulty, the 
elebr of the falt being probably o owing to acci- 
| dent as bas been above explained ; pet "ſeems 
to arlſe from a ſmall. portion. of oily parts, with 
which the falt is iS by chance impregnated. - The 
practical chemifts therefore. uſually mix a little 
antimony with the fixt ſalt, whereby they are 
ſare of giving a tincküre to the ſpi irit; but the | 
5 college of phyſicians have not thought the pre- 
paration worthy 4 1 5 in their K . 
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Abotber kind of compoſicigns. is made by 


55 irit of wine, and oleoſe ſubſtances. 5 Pure 
: ſpirit of wine poured upon any eſſential oil, diſ- 


ſolves it; and if it be diſtilled off from it, brings 
the pureſt part over with itſelf, Alſo, when 


any plants abounding in eſſential oil are di- 


ſtilled with a quantity of ſpirit of \ wine, the 
ſpirit brings over. with it, a ftrong flavour 
of the plant. Proof ſpirit is uſually employ- ; 


ed in this operation, and the manner of di- 


filling, 3 is. together the ſame, as that made 


uſe of | in diftilling the imple water and efſen- 


rial oil. 

The uſual owt in . TEE di- 
filling theſe ſpirituous waters, as they are called, 

is to take a fine proof ſpirit in the proportion to 
the ingredients, which the preſcription appoints, 
and to draw off the quantity put into the ſtill; 
but to prevent the ſpirit from contracting an 


: empyreumatic tincture from the burning of the 


ingredients, when they ſhould become dry; be- 
fore the fire is kindled under the ftill a quantity 
of water is added, which being left at the end of ; 
the diſtillation will be ſufficient to keep the i in- | 
gredients from drying. 1 1 
This method of drawing off a quantiey equal | 
to that of the ee pony W is the moſt com- 
8 modious 


* 


3 


ſtiller, who can make a diverſity of price to dif- 


 feſtat Cüſtömert; when he Mas drawn "of about 
two thirds of the ſpirit put on, carefully exa- 


mines the ſpirit afterward as it runs from the 


| ſtill and as ſoon as he perceives what runs begins > 
to acquire a blueiſh, or perhaps a whitiſh tint, he 
removes, what is already come off, and collects, 


what runs farther, by itſelf. This has not ſo 


delicate a flavour as the firſt, and is what they | 
call the faints. The firſt ſpirit thus. reſerved by 
itſelf is ſtronger than proof, and is reduced to 


the er andard_ as. the cp . e 
water. 850 


"6 Their faints, when A7 e collected a ſuf⸗ 
_ ficient e of r re-diftiied hes thetn- 


ſelves. 

Spirit * wine is allo An pr to draw 
tinctures from vegetables. It is particular 
ly applied to extract the reſmous parts from 


plants. e it ER CR ory. 5 | 


diriouſly. ON 
* reſin of jalap is extracted wi ſpirit of 
wine,” This is commonly performed by Pour. 


ing rectified ſpirit on jalap rot. | 
But this reſin mgp be otherwiſe obtaineds 


= Pour ypoo * root powdered 3 ſpirit of 
M32 „ 
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Sed for che APochekary, whole" milljelics 
muſt be all of the' ſame goodneſs. But the di- 
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45 n en with a due heat, drew a tinctute, and 


< + cou T3 Pour n. 


| boil the reſidue ſeveral times. in Wafer; after 
training, draw off the ſpirit from the cinfture | 
till it begins to thicken; inſpiſſate alſo the 
trained decoctions; then mix the ty extracts, 
and with a gentle fire reyes Rem. to he eee 

: Gftence . N 

This preparation has "bean. 0 veh pre- 
| ferred | by. the college of Phyficians for medi- 
cinal uſes, that they have not given the fore- 
deſcribed reſin a Page in their Picſenc F. rma- 
copceia. 

Spirit of wine is 5 uſeful in preparing. the 
extracts by water only of ſuch vegetable ſub- 
ſtances, as abound in reſinous parts; for though 
many of theſe parts will boil out along with the 
reſt; yet theſe, by not uniting freely with the 
other parts, will cauſe the extract to crumhle, 
and not unite into a upifqrm, tenaciogs con- 
ſiſtence as it qught to do. But a little ſpirit of 
| wine then added brings doe. _ EY . 
into its due form. e 
By the power in ſpirit af - wine 2 

ails, it is uſeful in rectifying volatile ſalt; 

for if à quantity of it be poured on the ſalt, 
and the ſalt be ſublimed, the gil will unite 


van "pi 14 th bn rang 0 bas. 
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bodies are o refractory; eee will nos dig. 
ſolvo in ſpisit of wine, unleſs firſt digeſted with 
Aliaivial ſalt. Myerb is a ſubject uſually pro- 


| Poſedy us an inſtance of this. But myrrh will 
Aiſſolue, as it were, entirely in boiling water, 


and a ſmall part (only will fall but of it, 14 
it cools. This part unites with ſpirit of wine, . 
If the water be evaporated, a gum is left, 


from which ſpirit of wine will take no 
tincture. Spirit of wine will take a tincture 


from myrrh without any ſeparation of its parts, 
being previouſly made by water; and, as far 
as I could diſcover by experiment, will receive 


as much from myrrh, ſimply uſed, as when * 
pared with a lixivial ſalt. 


Hoffman teaches, that if camphire be ground. 

wich ſalt of tartar, ſpirit of wine diſtilled from 
it will partake ſtrongly of the flavour and taſte 
of the camphire, without ſuffering any ſepa- N 


ration upon mixing with water, as happens 


in the ſimple ſolution of camphire in that 
\. ſpirit, This I have alfo found to be a miſ- 


take; and likewiſe, that there is no ſenſible 


difference in ſpirit of wine diſtilled from cam- 


Phire with or without the ſalt, 


If the higheſt reQified ſpirit of wine be pour- 
ed on an equal quantity of a volatile alkaline 
„ - mn 
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ſpirit perfectly free from any oil, and ſhook to- 
gether, they will at once coagulate, eſpecially 

if the weather be cold. This is called offa alba 
and offa Helmontii, But this experiment muſt 
be omitted, till we come to conſider ſal ammo- 
niac, whence we ſhall produce a volatile al- 
kaline ſpirit more perfectly free from oilineſs, 
than . we can ae at e ik) 


5 „ 
* 7 — e * 
Þ 1.5 1 7 
Fl 
* 
4 
r 
* 
7% 
©2200 1 * £ 
55 
S 
* * : 
on 
$ . 
% * ' 
f 
13 
F, 
> F * 
4 ? . 4 
£ * 
LR. 
% 7 * * 
4 4 
— 4 
. - 
4 5 
w 
: , 7 — - 
3 80 4 
- 
2* 
4 
* 
z 1 -* * 
— N * * 
5 4 ; * I 
& 
* 1 
8 * 
7 
. 
= ; 4 
w# 1 £ 
* 
Ca 
3 8 4- 7 
* 1 * » * * 
LY 
4 
* 
£ 
* 
4 
5 


- 
. 
. 
at Fg 
* hs 25 
- G 2 Ph 7 
1 "2 — + 4 / £ 3 
„ 3 „ * 5 2 
4 * * * £ 9 A 
9 ” 4 F $44 7 * \ 1 - e Ya *% 
wu? % 2 * P = 5 4 
* * * > N * 
. 4 & 2 44 I #& % - oy + 4 9 $S 
4 2 
« -. + S 
4 « 4 0 * J- 
l 3 8 FW 1 r 
Ws nne en ©: 17 BiH eee ee eee „ e n BE ee ee r 8-6. 32 
— * W * Wo 
0 ” by * 
; * "4 , WES 1 4 — ; 
A , ; ; » d 
3 7 - 1 x l - 2 # 18 #9 14 2 p 3 
* #4 1 i * 
83 N 2 
4. R — 
7 ; — — 
Nn . ue — ä 9 * a 
, 5 # + i 4 £ * of 
4 4 " PY 1 v 7 A f 8 *% > ** „ LEES 
$5 15 4 * _ 4 1 : 1 : 4 * 5 i 
+4 84 oy K F * 2 1 - A - * * " ml 
* *4 
8 4 
" n n & 1 3 * . [1 ww i + 2 * 
: ; g k 1 4 4 3 * 
PR 4 74 2 
— — 


8 1 ; 4 
TE 7 . 9 — 1 5 
” Ft a 1 3 7 1 
7 4 . 1 ? 4 45 & * 4 my 4 \ : 4 [ 
— A . 
"#6 
+ 
5; 5 1 
> 4 H 
| 5 # 
* 4 * * 5 
5 ? 1 n 5 z 7 7 . „ N L 5 
SENS Ton 4 2 # hf $8 1 41 44 e . 
. — 
— . £ 
4 &* * by 4. « 
= * 2 : 
7 Þ > # 
_ AR of — — _ — — — —— — — 
* — bs * F 
+ PP Th. i 4 * * 2 + v4 
* * C 1 * s " » © a+ 5 
© 0 4 
> 0 2 | 
44 534 ** Peat Ba Þ [440 * * 
4 8 4 KS be $4: 1 _ 
£ _- s * 5 1 * at 4 
4 . 5 ps 
4 : FIR? d i . 4 4 as of . 
1 P ö 8 4 
, 4 8 90 ö 1 
1 i — > b x ' 
SN. i ; 1 4 1 * 7 7 2 2 « 
< " L, 2 q 3 y / . 
FE > = F 8 2 ** 5 8 * 8 : ; y : 2 S 
| 1 : 4 3 ? 8 
4 1 . * . N 0 ; « 4 . 0 
i F Ty 7 y ho ' 1 i : 
| 1 ＋ 
* h * . 
. 
* 
. 8 : . p 
£5. , 1 " ye . > 7 1 
. N * 8 8 F . > Sa 5 ; 4 5 9 ; 4 
8 4 
p 4 ? 5 
72 13 n es WE 7 5 2 2 $1 
o # 1 - K+ Þ EET, 
: . 4 Hef 1 
— e * 
J 7 . . 
* 1 N 7 * * 
1 LISTS 4 8 6 8 4 1 0 
1 « ** J 
9 1 & £43 # 1 4 7 4 143 — 8 — 4 $8 * 


FTER animal and vegetable ſubſtances, 
the next to be treated of are thoſe, 
= which. are dug out of the ground. 
Theſe in general are called foſlils. Such of 
them, as will melt in the fire, are diſtinguiſned 
the name of minerals, that of foſſils being 
Free 2 beg the reſt. We ſhall begin 

The 5 or minen ſalts a are nitre or falt- 
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falt may be added, a ſalt of the fare Kind being 


bo dug out of the ground, though ufually di- 


ſtinguiſhed from that extracted from ſea- water 
| by the name of foſſil ſalt. If any of theſe are 


diſſolved in water, and then the water is evapo- 


rated to a certain degree, and upon this the wa- 
ter be ſet in a cool place, the ſalt will precipitate” 
from the water, and gather togecher in ctyſtal- 
næxe bodies of a regular ſhape, but which is dif- 
ferent in each ſalt. | . 
This operation is called the Gl. 
of the ſalts, and has been already conſidered. 
The cryſtallizing of falts is the ſecureſt me- 
thod of purifying them from all heterogeneities. L 
By filtring the water, wherein they are diſſolved, 
all earthy foulneſs is ſeparated, and if different 
 falts are diſſolved together in the ſame quan- 
. tity of WI, _— by ee from each e in 
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5 A to . en anti ahwit of | the | 
 witniols, if heated, emic a large portion uf water: 
after this diſtilled with a ſtrong ite they yield 
an acid ſpirit, which is the ſame in either mate- 
migl. Ses; ſalt, and nitre are loſs humid than the 
others; but diſtilled yield alſo acid ſpirits dif- 
fering from that, which is obtainable from the 


| 4.8 pg ſalts, nd allo om each other. Bur in 


„ 6 drder 
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orger.. to raiſe. the ſpirits, from theſe two. falks 
þ ind of clay, bole, or other equivalent 
material. muſt. be mixt with them: nitre re- 
' quires three times its on weight, at leaſt, of | 
ſuch a clay, and ſea · ſalt much more; alum - 
and vitriol require no ſuch addition. 
II either of the other ſalts were put to diftil 
lation alone, they would. melt, and might at = 
length be rendered fo. ſuhtle, as to tun through . 
the veſſel, which contained them; but would 
never part with their ſpirit. , Why theſe clays 
or holes. procure the expulion, of, dae Pos. 
ſhall be explained preſently. r. 5 
If borax be put to diſtil by ieſelf, is ſnells 
greatly, as alum will do; but during that time 
_ emits nothing, At length that ſwelling ceaſes, 
and the ſalt after diſcharging a watry part melts 
_ down into a kind of glaſs , but ĩs ſtill diſſolvible 
in water. If borax be diſtilled with a, bolar 
| Kurth. it ſends out a larger quantity of water 
impregnated. very faintly with an alkaline qua- 
iy. But this quality ſeems only to wile _ 
the alkaline lix; igm uſed in refining it. 
Pn Alum has never in practice been diſtiled for | 
5 its ſpirit, hecauſt vitriol, which affords the 
ſame, is a cheaper material. Vitriol is prepared 
for diſtillation by firſt evapatating its watry part 
in an earthen pan over an open fire. This ſalt 
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contains ſo large 4 ſhare of water, heb with 1 * 
- Tmall degree of heat the water contained in it 
will liquify the vitriol, cauſing it at firſt to flow 
like water: but when the humidity is evapo- 
rated, the ſalt becomes dry. This operation is 
called the calcination of vitriol. When the vi- 
triol is thus dry, it becomes of a greyiſh white, 
and in the parts neareſt the fire, red. The far- 
ther this calcination is puſhed, the fitter it is 
rendered for diſtilling its ſpirit; becauſe it 
ſhould not clod together in the diſtilling veſſel, 
and there i is no danger, that the moderate heat, 
: uſed i in calcination ſhould deprive it it e as 0 2 
of its acid ſpirit.” : os HEY | 
But how far ſoever the ech is con- 
cijived; the ſpirit afterwards drawn from i it will 
contain a watry part, which muſt be ſeparated 
by a gentle diſtillation, What is thus drawn off 
will be acid, as well as that, which remains; 3 
and the rule, by which the diſtillation is regu- . 
lated, is to continue it, till both the liquors ap- 
pear clearly tranſparent, whereas the ſpirit after 
the firſt diſtillation; has a blackiſh hue. The ſpirit 
left in the retort is now ſaid to be rectified, and 
to diſtinguiſh it from that which is drawn off, is 
uſually, though very improperly, called oil of 


n it is en nn of eg rin except 
1 % , ee . 


1 126 OF. CHEMISTRY. 17 | 
 quiekſilver, being not ank les e ie che : 


weight of water, - | 8 


4 
* 


exhales near as great a quantity of water; but 


then is reduced to a white friable powder, 5 


which by diſtillation affords the ſame. ſpirit, 


a calcined vitriol, and alſo requires the like rec- 


tiication., TN WD 
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If this water, which evaporates From: alum; | 
be collected by diſtillation, towards the latter | 


end it acquires a e ſmell and the; 


like happens i in vitriol alſo. 2 6 | 


The, friable ſubſtance, i into fes Hoi cal-, 


| cines has a cauſtic quality from the acid . 1 | 
til remained in 55 and now ae with, 


water, 2 18 Las SIS ©: | 
But this FART will diflalve i in 3 e ind by 


ctyſtallization return to alum again. From cal- 


cined vitriol may: alſo be extracted with water 


4 ſilt, vieh is not diſpoſed to not; but muſt 
be obtained by firſt Kltring t the water from the Xt 


vitriol, and then evaporating 1 to dryneſs. Th 
T0 expel the acid from vitriol or alum it is ne- 

| ceſſary to place the veſſel containing them over 

5 the fire in an incloſed furnace, that the flame 


| may. encompaſs, it,” beating. on. the top, as well 
2s on the bottom and ſides: the lluggiſhneſs of 


this vapour requires allo, that the veſſel be ſo 
| placed. 


Alum calcined in the Game 1 manner, as. vitriol,, 
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* nn it Iatrrall n 
nace gn, to * aiim tien iu elle be 
"The Pits of * —_ and of MEAS more 
ly, and ther: ore neither requitt fo lateral an 
exit, Bor altogether ſo frog a fre. 
From theſe diftitfarions it appears,” that theſe = 
ſalts are compoſed of an acid ſpirit, and a tetreſ. 
trious part. Theſe: eatths* differ no” 1e than 
the ſpirits. However theſe falt are not found in 
their reſpective forms, becauſe” the ld f irit 
of each is more diſpofed' to join with thoſe 
earths; than with any other: On the contraty, 
| the acid of vitriol will fen upon the earth, 
elther of ſea · falt or of nitre, if poured"upoh 1 
ther of thoſe ſalts, and diflolve che uon e- 
tween their earths; and rhe ſpirits to wich they | 
were originally combined. 
This affords a method of obtathi ding the acid 
ſpirits from ſen- falt; and” nitre Wiel much 
les hear, than by the procefs before defcribed 
with clay or bole: for When tlie ati of vi- 


triol has been poured on either of rhefe falts, 


a moderate heat will raife' thei? acid ſpirits from 
them. Thele ſpirits fly" off fo readily upon the 
affuſion of the ſpirit of vitriol, that the opera- 
tion ought indiſpenſably th be pirfotitied under 
e that the — ao 

Dy 


mals, than that from nitre. If in the operation 


1 5 rab effits,. ſcarce any — webe Gs. 
tive to the reſpiratory organs, and the lift of ants. 


With los. ſalt a portion of vater is not added, the 


5 fume is ſo Fr YU We fr drags de | in ; 
| _ the diſtillation. 4 2 354. TY #0 LY 
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* of vitriol joining itſeif wich tie earthy part 
tho ſalt, forms a new ſalt which is fvund ia th 
dottotm of the retort. That, which is leſt in 
_ diſtilling ſpirit of ſalt, after it has been difelved 

in water and cryſtallized, is“ uſed often a 4 
gentle purge under the name of Glauber's ſal _ 


 irabile. The cake left after the diſtillation of 5 


5 gitre being likewiſe diſſolved and cryſtallized 
eee vitriolatum, deferibe@ Here 
after and is uſually ſald under that name:: 
- The fame effect as the acid of vitriul has = 
2 berfak and nitre, the ſpirit of nitre alſo will 

| have on ſea⸗ (alt of diſſolving the union be Wer 
Fo its earth and acid ſpirit. For ſome purpoſes in 
metallurgy; a compound ſpirit made dy mixing 
the the avid! ſpirits of-nitre and of ſea-falt 'tager 
is required. This ſpirit has obtained the name 

of aqua regia; given it from its power of diflolvs | 
1 ing e . e e _ n pleaſed te 
8 | | ſtyle 
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| 3 PR the * of metals. But to obtain 
this compound, it is not neceſſary to prepare 
the two ſpirits of nitre and of ſalt ſeparately; for 
if ſea · ſalt be put in ſubſtance into ſpirit of nitre, 
the ſpitit diſtilled off will bring along with it the 
ſpirit of the ſea · ſalt, and leave a ae of itſelf 
with the carthy part of that ſalt. 
The power in the acid of vitriol here deſcribed 
makes vitriol itſelf a very commodious inſtru- 
ment for ſeparating the acid ſpirit from nitre or 
ſen · ſalt; for the ſalts being mixt with it and di- 
ſtilled, more acid ſpirit may be obtained from 
the ſame quantity of ſalt, than wth ning: then 
with boles or clays. 
Ihe ſpirit of nitre thus diſtilled is e 
0 called aqua fortis. A certain quantity of vitriol 
is neceſſary to expel from the nitte all its ſpirit. 
The refiners take equal weights for their ſtrongeſt 
aqua fortis, but uſe Dantzic vitriol z the ſpirit 
could not be all diſengaged from the nitre with- 
out a greater quantity of ours; but then by the 
| redundancy of the watry part in ſo large a ſhare 
of vitriol, the ſpirit would be weakened. But 
this may be remedied by calcining a part of the 
vitriol 3 though if all the vitriol ſhould' be cal- 
cined, the ſpirit of the nitre, for want of a due 
quantity of water to receive it, would oY _y in 
an ors MEIN bagel... "BY 
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The refiners — heir: ſtrongeſt aq 
fortis from a-weaker ſort made by them, hy the 
names of double aqua fortis, the wenker being 
called ſingle aqua fortis. This they prepare hx 
adding to the nitre a greater quantity of vitrial 
in the proportion of ſeven to five, vithout any 0 
ther effect from this increaſe than 3 . 
Þiric with a greater quantity of water. 
Phe ſingle aqua fortis, We ee 3 
regia by the addition of ſalt, is uſec by dyers in 
the dying of ſcarlet. What farther preparation 
the ſpirit undergoes, before they appiy it to that 
_ pur and wf they o propure: it) all be 
ſhewn hervafter. At preſent I ſhall only take 
notice, that the tincture of eothineaFin water is of 
| a dark: colour; but by any acid precipitation 
is made; and the colour bedomes a ſcarlet: bur 
| en ia Br eren 
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The ſplrit of ſalt, and uf ices prepared with 
oi of vitriol as above deſcribed; fake ine. 
ſantly; hen expoſed ts dr. I is remarks. 
able, hat the fumes Wen thaw tho airy 
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Gower — a e inci : 
by their natural volatilicy,” but by the/air's-im- 
bibing them=: ſo. that the ait is properly a men- 
dee toi theſe ſpirits, and, as it were, diſſolves 8 
them, and diſperſes them about itſelf. Theac- 
= is between the watry part of the air, and the 
acid of theſe ſpirits. Oil of vitriol is too pon- 
derous to fi ume ; therefore on the contrary; that 
ſpirit : imbibes the humidity of the air ſo much, 
that if it ſtand any time in amapen veſſel ine 
5 creaſes conſiderably in quantity. / r. | 
As the aeid of theſe ſpirits: e wick 
he watry vapours of the air; ſo; on the other 
hand, the air ſuſtains the /vapours raiſed in it by : 
its acid acting on them. The ſuſpenſion of va- 
pours in the air not having been conſidered in 
this light, philoſophers have been at à great 
Joſs to aceount, how the heat ef the fun ſhould. 
ſo rarify the water, as to make ſome particles of 
it ligbter than air, which they have always ſup- 
poſed nereſſary to be done, that che vapour 
| might be ſuſpended. But it is evident, that the. 
air will even imbibe water without much heat: 
a wet cloth in che coldeſt night ſnort of freezing 
vill gradually dry. The warmth of the air con- 
tijbutes indeed much tothe elevation and ſuſ-, 
Ne rauhen, btb * water. is 2, yo. 
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ſubſtance, add: raiſed. vil a gell hear, 
at ineteaſes the action of 


0 F though beat one wi 


pours from water without the den ef he ar 
Aron. them they ſoon fall again. , 
When the vapours have diffuſed Webb : 
"high, in the air, by the cold of thoſe upper te- 
gion they are condenſedl into / viſible. clouds. In 
vinter the coldneſs of the lower air will con- 
denſe them, and cauſe) fegs; a fog beiog only 2 


_ cloud flying contiguous to the ground, But in ü 


the warmeſt weather the air high above us has, 
but little heat. The heat, we have here ypon | 
the earth from the ſun, is two fold. One is the 
degree of heat reſulting from our particular 
diſtance from that globe of heat, as well as of 
light; The heat we receive from this cauſe ia 
that, which we compare with the like heat other 
planets receive from the ſun; and is the ſame ta 
us by night as hy day. The other cauſe of heat 
from the ſun is the action of its rays upon the 
bodies, they ſhine on: endeten 
ceive very different degrees of heat from thence. 
Metals, and other the moſt denſe bodies, RIO 
ceive, by lying in the ſung. the. greateſt: beat: | 
but bodies of leſs denſity are-lefsheated by the | 
ame 0 of ſun- nine. 5 Take: air, being. 4 
* 2 ee, ee 


Nr * 
4 


very . receive bat ſmall heat from: 5 


the ſun's'rays paſſing th = 
the lower air is reflected ck the earth. The 


great heat of the lower ait above the upper is 
that, which cauſes hail. The upper air by its 


cold has frozen the vapour into ſnow; which in 
falling is ſo far melted, as to unite together in- 


to a body: of ice, which ſnow-always does, when 
it begins to melt. Hence it is, that bail fall“? 
in warmer weather, than | ſhow” does, and bail- 


tones are e ee nt with ſnow in the 


„ 1 212 ; . Init 984 


"Tfhall 20 K meg ntbe method; how 
theſe ſalts are obtained originally; Ir 
Sea⸗ ſalt is got by evaporating: the W es * 
which in warm countries is done by the n 
the ſun. Thus bay- ſalt is made. In hot ſum - 


mers bay-lalt' is ſometimes made in England. 


But in this country we ſuppby the want of fun. 
by actual Hes. In the ſalt- works near New 
caſtle, here coals are of little coſt, they boil : 
away the water directly taken out of the ſra. 
Im other places they ſpread the water into ſhal-- 


| low ſquarereceptacles dug in the ground, which. 


they call pans; where the water in part eva- 


| potares fu; and I then toy finiſh eee, 
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_ theſe waters to collect che ſalt, they free/ them 
from impurities by mixing with them blood or 
tte whites, of eggs. Blood, in particular the ſe: 
- rous patt, and the whites: of eggs <0agulare by 
heat: ſtirred therefore with the boiling "Pp 
| while they coagulate, they iotangle — ; 
ties, and riſe with them up to the top Where 
falt is made from ſea- unter, and: the water has 
| ſtood in pans 1 of time to evapo· 
rate; its foulneſs ſubſides, ſo that it is not ne- 


_ to clarify it. ah " Wei 15 7 FOUL „ 18 0 * 


I fuld above, that this falt eryſtallrers; while 
1 cher water is hot, The graing are rendered + 

larger by this artifioe. Some unctudus or reſi- 
nous ſubſtance (ſuppoſe roſin, or what is at pre- 
ſent particularly 4 in eſteem, gum-ſatiders)/'mixe 
with butter is in a ſmall quantity dipt into the 
liquor,” when it is boiled ſo far away, that the 
falt would ſoon be left a dry cake, and then the 
0 Fe that the liquor * ceaſe 
n 8 0 3 from ? 
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from boiling.” "The oily ſubſtance ſp1 ads itſelf 
over the furface of the liquor, and contributes 
to ſeparate an acrid faline [ſubſtance contained 
in the liquor, which would obſtruẽt the eryſtal- 
Ration of the ſalt.” It has been lately diſeover- 
ed, that a very minute quantity of aloe will 
perform this ſtill more effectually. The ſalt 
granualtes at the top of the liquor, and falls to 
the bottom. This is taken out with ladles, and 
laid in troughs perforated, that it may drain. 
The liquor, that drains from the ſalt, contains 
another ſalt, that will alſo cryſtallize, but not 
while the liquor is hot. But this liquor being 
left open to the air, this ſalt ſeparates out of it, 
and concretes into large irregular lumps, which 
being diſſolved again divides into the fore- 
mentioned acrid, ſaline ſubſtance, which does 
not ſhoot into cryſtals, but only ſubſides, and 
another ſalt, which cryſtallizes over it, thoſe 
two being ſepirated by a thin cruſt of common 
falt. This cryſtallized ſalt reſembles that con- 
tained in the purging ſprings. And this is the 
alt, which js uy: vhers: fold. nodes the name 
of Epſom ſalt. 46 
All the nitre, which . * Fon has wick 

us, comeg from India, where it is made from 
the earth of a ſoil near the city of Patna abound- 
mr with ir. much after the: "mp. manner, in 


5 * 


which 


err. OF CHEMISTRY. : 183 


e was farmevlyi made here, alid is ſtill in 
ſeveral countries in Europe, from earth expoſed 
long to the air, but kept covered from the 
ſun and rain, boiling this earth in water to ex- 
tract the ſalt, and filtring the water through 
aſhes to free it from an dilineſs, WO comes 
gon. the-ſaltfrom'the earthy+//1 1 + 1+, 
-» Alum is dug out of e eee is | 
mes ſtone, which is firſt to be calcined, 
then ſteept i in water, by which the alum is ex- 
tracted. A water alſo ſometimes iſſues fromthe 
_ fides'of the mine, which yields pure alum, by 
© evaporating with the ſun's heat only. But to 
the alum extracted by water from the calcined 
ſtones, ſo much of the ſtony part Kill adheres, 
that it is. neceſſarꝝ co ſeparate it, chat the alum 
mayicryſtallize. This is performed with kelp 
and ſtale urine. Ho theſe materials accom- 
pliſh this, will appear at our next meeting. 
. Kelp is the aſhes of be kali, and: ee hangs 
about oyſter-barrells. 5624 e en Fact. 
Vitriol is of three Kinds, green, 8 51 
ge [They agree; in the ſame. acl + ſpirit. 
The green is moſt uſed, and this kind.js;vſvally 
called copperas. Theſe vitriols differ chiefly | in 
a ſmall. portion. of metal, which is in them. 
: h pper in it, the. white, the 
. 84 mineral 
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mineral called zink, and the green, iron, of 
which indeed they all in ſome meaſure partake; 
The green vitriol is made here in England, 
| al is freer from any other metal, but iron, than 
any of the foreign. It is drawn from: ſtones 
found on the ſea ſhore in places, where the ſoft 
earth is waſhed by the ſea. In ſuch places, as 
the earth is continually orn away by therfurges, 
theſe ſtones are uncovered. Theſe ſtones muſt 
lie ſome years expoſed to the ſun and rain; till 
at lengtfi a liquor runs from them, which is 
boiled up with iron. The iron is corroded and 
conſumed wich the quo,. The liquor being 
boiled away to a proper degree, and ſet in cool · 
ers, the copperas cryſtallizes to the bottom and 
fides of the cooler. The iron furniſhes the cop- 
peras with ſome of its metallio part; but not 
witl all of it: for copperas may be made from 
this liquor without iron, though not 10 plenti- | 
fully; and ſometimes oopperas is found to be 
ſhot from the e before boiling, a it yes 
in che ſun. 2337 Denn 99107 d e einein N 
Ade aer in belled in leaden ande be. 
cavſe it will eorrode iron and copper. 
Theſe ſtones contain ſulphur or beim base in 
A alſo iron. Hereafter we ſhall: ſee; that 
Fee e eee Tpirit, 1 
: en 7M ] | - 28 
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7 lye in the open air, they undergo a kind of fers 


mentation, whereby the acid ſpirit is ſet looſe 


from the other parts of the fulphur. This ſpirit 
thus diſengaged corrodes the iron, and produces 
vitriol. Thur this ſpirit will vonvert iron Into 2 


ſalt reſembling vitriol, we thall! fee thereafter; 


what ſuffices for the iton in them, iron added in 
the boiling of my _ n the quantity 
ef the imei: gol 10 1 lden begins nk 
In Saxony near ſome of db copper - minos 
they find an earth and ſtone, uhich ſterpt in 

boiling water, as ſoon as dug up, impreghates 
the water with copperas, which is obtained only 


by boiling away the water, till the copperas will 


ſhoot from ĩt. i SITY; 6 5 WH 21, Kun oe | 


At the ſame place white vicriolle:niade by 


: ſeeping in cold water a particular kind f lead 


ore, which contains zink-or ſpelter, and:boiling 


down the water, till the vitriol wilb ſnoot from 


And then the vitriol is farther whitened 
= ſome part of its humidity evapotated by 
another operation upon it, which they call cal- 


cining it. This is performed, by putting it in- 
to a copper veſſel, and with a proper heat melt- 
ing the 1 and n it for E time, after- 


wards 5 


E MIS TRV. {ts 
a5 is produced from vel. White theſe tones 
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wards iti is. removed into wooden rroughs, where 
it is ſtirred about, till cold 
If theſe ſtones abound, in copper. blue. witriol 
vill be produced. Of theſe. We; have none in 
England. D: a aoboriop eli end 
In Germany blue vitriol is mrepangd by mixing 
eee minerals, one of which furniſhes 
the vitriolic ſpirit, the other being a poor k ind 
of copper ore. They are beaten to poder, and 
waſhed from the light earth mixed with them, 
then calcined together for 2 nn and after- 
wards boiled in Kathy. net zan Naos al 
In ſome countries edppeniatoneababopui 
much more with ſulphur than outs. Common 
eee Frequeatlys melted out of ſuch 
stone ages z 113 i e 4603 id 
n is obtained by cryſtallization? from a 
mineral called tincal ; after the tincal has been 
duely purged from an unctuous part, where with 
it is charged. This ſalt alſo ſhoots from the 
liquor while gh and: LR if eee, 
r iet 6h eri 1 1 n T 
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IN we maden ſalts, 1 Uwes eth Umeeel 


mination, the acid principle b weer 


force, than it does in vegetable ſubjects. 
Wherein the acid fpirits differ from ers 


other is difficulr'to ſay; '' PbMbly they all agree 


in one common acid principle, and that their 
difference ariſes from ſome adventitious matter, 


to which the acid is joined. Whoever could 


prove this, or could certainly ſne wi the contrary, 
would make an important diſcovery in chemiſtry. 


In the mean time we may obſerve, that there 
are but four acid ſpirits known in nature; the 


vegetable acid, (which appears in its greateſt: 


purity in Weg, the ſpirits of n of ſea-ſalt | 


9 ** % 


and of vitriol. ON Pardo e 11 


By the diſtillations deſcribed in the arecetlig: 
lecture, it appears of all theſe ſalts, except bo- 


rax, that they are compounded of an acid ſpirit, 
which is expelled from them, and of an alkaline 
earthy part, wherewith the acid was united; By 
this union the acid taſte is loſt, and another pro- 
duced; inſomuch that both the acid; and al- 
Kline qualities diſappear, and ſome third qua · 
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lity, differing from either, reſults from their 
unn. | 

Therexperiment vie made, thys. 7 The 
acid fpirit is to be poured by degrees on a ſolu- 
tion of ſome alkaline falt in water, or on an al- 
Ealise earth in powder. At the firſt affuſion a 
ſtrong efferveſence ariſes; and as ſoon as that 
has ceaſedi more of the acid js to be poureꝗ on. 
and the operation repeated from time to time, 
till no farther effrturſcence is obſerved. Care is 
to be: uſrd, that the ſolution be poured on no 
longer, than till the liquors juſt balance each 
other. Then, if mpg eee eee 
2 falt will ſhoot from it. 5 
When the experiment is "__ 5 pin of 
; hid; and: a fixt alkaline ſalt, the ſalt obtained 
reſembles! nitre ſo much, as ſcarce to be diſtin- 
e _ at's Wy a cnn 0 3 ar 
W ui 

The fate "wo en! fem 5 pit or ka- 
falt ſhoots into the ſame form, as ſea- ſalt itſelf; 
but has not the ſame taſte. Here the ſalt pro- 
duced in part reſembles the original ſalt, whence 
the ſpirit was drawn, but not ſo perfectly as in 
the former caſe. The earthy part therefore of 
nitre ſeems to be the ſame, as that of fixt alka- 
Bne ſalt, which is a vegetable earth. pe 


2 of Jea-ſalt 1 18 ſomething different. 
* | | | When 
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| When the acid ſpirit of alum and that called 
oil of viifioh, is podred in like manner om a fint 
alkaline ſalt, the ſalt produced differs yet more 


from the original falt, hence the atid was en- 


tracted. | This is moſt commonly made witli oil 


of vitriol and ſalt of W and i 1s nen 
vitriolatum. 5 71707 BY Ds (9 


(Here mix A unh. with fat irre. far bert. 


vilriolat.) C inan! 1 OTA n 
1 theſe een . Ine (hy homers 5 ile 


alkali inſtead of a fixt, wap in ſome 11 


24 


gree volatile is produced. 45 vo i 
I ſpirit of ſalt be poured: ack pada 


ES animal volatile ſpirit. as upon ſpiritof hariſ- 
horn, of urine or the like, it produces a ſalt like 


that called fal ammoniac, ſo named from the 


temple of Jupiter Ammon, or at. leaſt from the 


ſands of the neighbouring deſart, being conceiv- 
ed to have been originally produced from the 
urine of the camels paſſing through that deſart 
by its mixing with a ſaline ſoil. It is at preſent 
wade in Egypt. but by what proceſs has not _ 
been perfectly known Kru 2 


If this falt be put in a low glaſs veſſel wich * 
wide mouth or in a retort, and ſet in ſand, by a 

ſtirong degree of fire gradually raiſed upon it, 

the falt will wholly n except gs mn 


"Pp left at the bottom. 
| Though 
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| Though thin is an operation of little value, 
: for: the ſalt is better purified by ſolution in water. 
Vet if a portion of à fixt alkaline ſalt be added 
to it, it will riſe very white, otherwiſe not. 
But by mixing the alkaline ſalt in a due pro- 
portion, the ſal ammoniac may be decompound-- 
ed, and the principles of which it conſiſts made 
very manifeſt; for the alkaline falt will draw to 
itſelf and retain an acid ſimilar to that of ſea ſalt, 
and diſengage a volatile alkaline ſalt perfectly 
reſembling that obtained from animal ſubſtances, 
which by this means will aſcend alone. If wa- 
ter be added to the mixture it comes over in the 
form of mee and is called the N of 0 
ammoniac. 170 te "6 
What remains at His n is no (delice: — 
the owe of fea-ſulr Lge wich the fact bn ene | 
uſe of. 
Ther ehe ſalt en aal e ammonise is Wer 
from oil than any, we have hitherto produced 
from other ſubſtances. It may be impregnated 
with the flavour of vegetable oils in this manner. 
Put any aromatics of an agreeable odour into 
ſpirit of wine together with ſome ſal ammoniac, 
and a quantity of fixt alkaline ſalt: then diſtil 
the whole in a gentle heat. The fixt alkali ſe- 
parates from the ſal ammoniac its volatile ſalt, 


nn the — of wine extracts the odoriferous 
| | oils 
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oils from the other ingred ients, Thus the fpirit 
comes over impregnated wick choſe oils and vo- 
latile ſalt united. This preparation is called 
ſpiritus ſalis vol tilis oleoſſ.. And may be more 
compendiouſly made by diſtilling ſpiritus falis 


ammoniaci duleis from aromatic eſſential oils. 


. > 


Ine acid ſpirits of all the ſalts, except nitre, 
| have: a ſtronger tendency to unite with the alka- 
line falts;' than with their own, or any other | 


earth. The vegetable acid in tartar ferments 
with an alkaline ſalt, and depoſits its on earth. 
A ſolution of an alkaline ſalt poured on a ſolu- 
tion of ſea-ſalt, Ae or n makes a n, 
piration from the. nk. . 

la nitre, if pure, this experiment does not 
ſnored;' 'whoſe earthy part is the ſame with that 
of the fixt alkaline falt, as appears both by the 
experiment above deſcribed of regenerating nitre 
from its ſpirit, and a fixt alkaline ſalt, and alſo 
from the production of a fixt alkaline ſalt from 
nitre by a procefs preſently to be deſeribed of 
burning out its acid ſpirit, | 


Though either of the alkaline ſalts n pe 
the effects now mentioned, yet there is a diffe- 
rence in their acting on theſe ſpirits; for the 
ſpirits have a ſtronger tendency to unite ue” the 
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pen this principle it is, that that the volatile alt is 
recovered again out of the ſal ammoniac by the 
help of a fixt alkaline ler > bonds 0 „ 
The power in alkalis now mentioned. to make 
tation from alum is the reaſon;. why 


te are uſed in the manufacturing that ſalt, 


Without their help the alum would eontain roo 
much of this ſtany. part, which they precipitate. - 
This property. of alum, has made iz aaf for 


© IF -£2# - 


| preparing ſeveral pigmeits; 


Mr. Boyle has in good meaſure deſeribed. the 
method. And Antonio Neri, in his att of max- 
ing glaſs, is till more particular in his account of Þ 
them. He calls theſe pigments las. 

A lixivium or lie of moderate ſtrength being 
mak with a fixt ſalt (if you pleaſe its forte may 
be increaſed with a little lime.) With this lixi- 


| vium is to be extracted 1 ms gentle heat the tinc- 
ture of any flowers, woods, or the like, whoſe 


colours will not be ſpoiled by the fixt ſalt. This 

tincture being ſtrained off, is to be ſet over a fire 
and boiled, and as much alum thrown into it, 
as it will diſſolve. Straightway the ſtony part 


of the alum, precipitated by the fixt ſalt, will 


ſeparate from the liquor, figgrd with the e. 


The — * 3 A colour in great 3 


tions. is made after the like manner, though the 


pro- 
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7 is Ly little: more complex. It is this. ö 
firſt mix a quantity of blood dried with an 
equal, weight of fixt ſalt, and caltine them to- 
ether in à covered crucible. © The Heat at firſt 
- 12200 be gentle, afterwards raiſed. The mat- 
2 ter during the calcination: flames ard glows: 
| The higher the calcination is catricd; the deepet 
will the colour be. When tie Calcination is 
| Haiſhed, they Break the matter in a mortar ang 
N 16 ofl it Tome time in Water: one pirit of water is 
Enqugh fot each gurice bf the blood uſed.” Then 
| Tor each ourice df blood one quarter « of ah ounce . 
5 of " Engliſh vitriol calcined, till it is white, and. 
half af an ounce of atoo3; of more, are to be diſ- 
ſolved together in the ſame quantity of boiling 
Water, the two liquors. are to be filtred, then 
mint together boiling hot. | Immediately enſues 
a great ebullition and green colour. The mix- 
tyre is poured from one veſſel to another as Jong 
as the ebullition continves. After this, being : 
rained eon, a cloth, a 1e is fe 
behind, 8578 
very When this is "th ade to fle fe no che 
Ts fates, it becomes of a beautiful blue'co- 
lout; or if it prove leſs perfect, a title 1 . ve 5 
falt readily corrects the defece. : 
Upon the ſame principles alum i uſerol * | 
thing. All che N 8 _— except thoſe = 
0 WhO 
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who dye in fark, boil their cloth with atddh, 
before. they pur, 4p into the tinged quot, | 
that is to give it its colour; and. with all their | 
colours, except coc neal, they n mix either fone . 
fixt alt, as ; pearl-aſhes or pot-aſhes, i or elle putrid N 
urine. Theſe af alkalis extra the acid G the 
alum aũhering. to the cloth, caving the fton) 2 
part, which I haye already, f un, that 7994 
ſubſtances extract from alum; and this Kony 4 part 
of the alum, is a body proper to receive thke 
dye. In order to fix this ; Part of the alum 
firmly to the cloth, they End. it "uſeful to add | 
fartar tothe alum. They boil. their cloth Be. 
f fore dying in water, wherein both alem Anc | 
tartar 1 are together difſotved after the Fate of a- 
bout thirty: pounds of tartar to eighty. of alum. © 
I mentioned juſt now, that nitre Might b. To - | 
converted i into an alkalifie falt, by burning düt . 
its acid ſpirit; this may be performed 77 the 5 
following manner. 

If nitre be melted in a e yy pieces 85 Uf 
4 charcoal thrown. upon it, it will flaſh and. blaze 
out vehemently. This operation may be re- 
peated ſo long, till no farther flaſhing will follow 
the throwing i in of the coals- Then what re- ä 
mains of the nitre, is a fxt ſalt, and may y be fe- 
2 from the athes of the coal. by Keeping 


„ 


"x . method 
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thod before taug} c Gr extraing he f ert 3 
frm cer aſhes: o 
This proeeſt is called the me ee 
/ Phe like denotation happens, though not ſo 
eee when nitte and tartar are mixt toge- 
ther in equal portions, and thrown gradually 
into a red-hot crucible” And by- this e 
wan alkaline falt is inflantly ptoduoed· | 
Niete eupoſed alone to the: greateſt tne wi 
nookacalle e dee ities etherfalts. | But 
if added to any inflammable fubſtandes, it very 
Rigkly inatepſes cheir inflammabilitih: for this 
füulmination fucceeds, whatever nenen 5 
ſubſtance is threwn upon the nir. 
The ſnirit of nitra, drawn us basis 
with: 93} af i vitriol; will burſt out into a flame, 
when pavted on haiſ ĩis quantity eee 
frae fram acidity ʒ ſuch us te ponder 
the eaſtern ſpices, and-aienal Olle 
It alſa appears father; thar the eee of 
an inſlammahle ſubſtance is nere ſſary towatd phe | 
production of fixt [alkaline fult; for whewalle 
acid of che nitie is expellod by ſimple diſtilla 
tion, the earthy part only ef the nitre is loft; 
but here à part of the acid ſeems to be retalued, 
and ſo united wirh a portion of the net > 
the coals; that it cannot be ſeparated fromthe 
ee form, than 3 
350 . * 
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| pour. And this effect is produced by. diſtilling 
any rt alkaline ſalt mixt eee 155 
of bone · aſnes or the like ſimple earth. We 


ſhall. hereafter ſee other methods of nn 
air from a union of acid and ſulpmun 
- The experiment ſucceeds beſt, when the ail 


| ap finiſhed with a moderate fire. 


This is a very inſtructive experiment. In the 
firſt place it ſhews, to what part of the nitre we 
muſt aſcribe its power of. increaſing the inflam- 
mability of bodies. In the next place this ex- 


periment ſhews us, to what anne phoſ- 
Phori owe their ſudden, inflammability. The 


phoſphorus from urine Ae in the air into 


an acid liquor; therefore is compounded o an 


acid and inflammable ſubſtance united together. 
The phoſphorus with alum to be deſcribed at 
our next meeting, has the acid heren 


joined to an inſlammahle ſubſtance. 


We may alſo learn from hence, wid 
amm ability of 
bodies. That the air contains in it an acid, its 
effekt on metals makes manifeſt, as we ſhall ſee 
r nay that the -acid- of the air nearer 


| . reſembles that of nitre, than any other known 
tous. And by this experiment it appears pro- 


bable, that inflammable bodies are ſet on fire, 


rs cans of the * on 6 
: | | . ſub- 
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ſubſtance in the body. - As'a certain en of 


heat is required to excite this action, ſo, where 
the body already contains a large portion of an 
acid' ſpirit, that ſpirit, when the body is heated, 


aſſiſts the air in its operation; ſo that a leſs heat 


is neceſſary to fire thoſe bodies than others. 


Hence it is that not only the phoſphori take fire 


ſooner. than other bodies; but common brim- 


ſtone: (which we ſhall- find hereafter to bs com- 


pounded of an infammable unctuous ſubſtance 
and an acid piii) men fire with Jeſs heat ou 


imple oil. 
The reaſon, uh our peine fog fie 


rn with oils, that have any acidity in them, 


is this. The oils are cold, where with the expe- 
riment is made, therefore the acidity within 
them is not put in action to contribute any thing 
toward their heat. And the action between the 
acid ſpirit poured on, and the oil.is much ffrong- 


er, where the oil is wholly. deſtitute of acidity, 7 
than in oils, that have already ſome portion of 


acid juſt as we ſee in the ſaline liquors, which 
ferment, the fermentation is ſtronger upon the 
firſt affuſion than afterwards. Common brim- 
ſtone being at full impregnated. with. acid, will 


not he ated on at Al either 1802 the 4 9 8 nitre 
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thus theſe acid ſpirits With the vindus one is 
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But by the affoſton of every acid ſpit open 


whodgh- it be nor great cnoogh bo ft che oben 


fre. The fotementioned ſpirit vf nicre will fer 


wveh oll of burpemtine vn fe, Kü with be 
alnſted by taking the vil kt à htte warm. 
The avid Tpiits Will alſo ukthee a great heat 
and fermenration With Þþvit uf wind. 


daten Whkleffyitig them. The ſpfrits of falt anf 
of nitre re co ny ches ulcified, that they | 
may be takenſafely into the ſtomach, as hedicines. 
After they ure mixt, it is Mual to diftil-ditm ; 
Hy ig mend the 'scMd pied afe term do be 


— — 2 with abet ace Mantey of dhe vi. 


en 691 Gr dat ds met aich G19 wie, 


Hafer, 'thotigh (Hot info theſe Wherebf it is com- 
Pomded. Mr. Boyle deſeribbes this PIoctſs ut 
Yarge, The felt Tiqdds, gt aftehrds Withia very 


Sentle Rent, 1s a tight Ipint dftinflaiithable, if 


Poſnble, than pint VF Wine TFeIE, and UMets 


From ſpirit of wine in s fel. Moreover, if 


"this ptoceſs is cbndeckedd wich proper eiretz- 
Mihicts, tlie Hater produced, *h6bgh By "its 
great levity and volatility it retains hie ume ef 


*Mirit; is in _ 3 for it will not nite. 


with 
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DO ny in vinous ſpirits, of mixing 


dulcifying acid ones, is that, which 
bows them the power, we' formerly mentioned, 
of checking fermentatſon in vinous liqvors. 
| Dulcified ſpirit of nitre will not kerment wich dur 
yial fats. 
Ihe acid ſpirits in hide meaſure N 00 
oils, they are mixt with. The ſpine of 7 nitre 
will npt incorporate wholly with olive oil 3 "bur 
though the oil remains on the top of it, it will 
receive ſuch an alteration from the ſpirit, as to 
become of the conſiſtence of butter. Oil of vi- 
triol mixt with eſſential oils unites with them in- 
to the ſolid conſiſtence of a pill. | : 
From this effect of acids on oleaginous ſub- 


ſtances, we may form a probable conjecture 


concerning the cauſe of that ſurprizing property 
of the ſerum of the blood, and of the white of 
eggs, peculiar to the animal juices, that of be- 
ing coagulated in its whole ſubſtance by a ſmall 

. «beat : for the ſtrong acids have the ſame effect 
18 them without any 8919 and alkaline ſpirits 
8 4 „ ob- 
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o bittet this effect of heat, as Mr. Bc fle has 
diſcovered. It i is therefore reaſonable to f. up- 
poſe 1 the blood charged with fo much of ana acid 
principle ; as will produce, by the means of heat 

to augment the power of the acid, this effect, 

Probably the greater conſiſtencę of the fat of ahi- 
mals aboye that of the oils of vegerables is OW; 

jog to the like coagulating, principle. 
Campghire is liquified by ſpirit of nitre. | "ba 
of vitriol diſſolves it wholly, and holds i it down 
ſo. perfectly, that no ſmell can be perceived, 
Water poured into it raiſes the camphire, an 
then i it, Exhibits i its uſual ſmell, 3 
Here we conclude our examination of d. 
Mingral e are next t to be Boos. 
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AFTER ae ve mana, in 10 nent 
A. place to conſider ſulphurs; the right un- 


derſtanding of which is very neceſſary in the 


treatment of metals; metallic ores being gene 


rally a compoſition of the metallic part, and 5 ; 


ſulphur united with itz and the art of refining 


conſiſts very much in diſſolying the ſulphureoys | 


| part, ſo that it may ſeparate from the other... 
The nature of theſe ſulphurs will be under- 


ood, by what we are going, to au * 


5 -brimfiongy the moſt common of them. 


A are two ſpecies, under which may. be 


ranked d the ſubſtances generally attending me 
tallic ores, . They are alſo found where no me- 


tal is near. Theſe two are ſpars, and what i in 


ſeveral parts of England are called mundicks. 
Spars are cryſtalline bodies, formed in angular 


ſhapes, as ſalts ſhoot. Mundicks are ſulphu- 
keous ſubſtagces, by the Greeks called pyzites 


and by, the Arabiang marcaſites; Their, gene- 


nal character is to have 2 Sulpburegps ſmell and 
to ſtrike fire with iron or ſteel. FEY 


| Theſe all contain a oabdecable ——_ of 
ſulphur that may be obtained from them by 


2 ſublimation. 
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ſublimation. Some ſo abound with brimſtone, 
that i it melts out with a ſmall heat. This is one 
way coramon brimfbneJs made, 
It is a compound body conſiſting of an in- 
flammable part, an acid ſpirit, like that drawn 
from ulum and vitriel, and an n 
with an inconſiderable portion -of | metal. But 
che acid Tpirit is not to be ated from it, as 
from Hlts, by diſtillation; for thus treated it 
ſubfimes into flowers, and by chis ſublimation is 
Purined. To ſeparate the acid Spirit, the ordi- 
nary method has been to ſet the brimſtone on 
fire undder a glaſs 2 o receiue 


| nth phdr fs nume by burning, 80 
ſpirit uniting with the moiſture of the air con- 
Yenfes upon the glaſs, and trickles down by the 
Iickes of it into a large difh placed to receive it, 
the earthy part Vent Teſt" uſher the en 
Dart Ho ee ! 
This glafs uſed to be fermed i in {thi ape vf 
u bell; but, whereas the rim of a bell turns 
bund ait has been found-moft convenient to 
turm che rim of this glals rather inward, and 
Ao ito draw the top of the bell out into a long 
mem fefr open to give paſſage for the ſmoke, 
which otherwiſe 'muft come out from under the 
dell, * be Tray nee to / the -operator, 
er 9 30 a 
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Howe ter this glaſs, though altered 2 little in 
its form; goes ſtill by the name of the ſulphur 
bell, ami the K 18 Ger bee 
folphuris per campariait 
Water impregnated prey — Kune nf d- 
phon has: agen wet ps Coy: but 
Ub ar receives that part af. —— to 
which its inflammahility is wing, accompanied 
Vith a (mall fhare of acidity. The pbwer of 
ſuiphur, in reſtraining the fermentation uf vindus 
 4iquors, which habe bon famigated/ wich n, 
feems thiefly owing wo this inflammable part 
For ſpirit of wine, 2 mne nn 


| induodvich'the fe een TT n 
The inflammmbility of folphur Foray | 
n 00 chemiſts, in their philoſophy to wall 
the inflammabie part vf all ſubſtanoes their ſul- 
phur. 


Tue character of foſſile ſulphur is t 
melt with vat, though in the cbld it be hattl 
undd bvittle, ſoon bh cke fr, and burn with u 
Name, and to be iindiffolvible in Vater or in a 
adid ſpirit. The ſubſtandes ſbunil in che earth, 
which agree with this deſcription in all but 
being hatt n the uold. are called bitumina. 
In moſt of the ſubjects; we haue hitherto e- 
nnincd;werhavermeds uſe of the ſimple applics- 
_ .. *Sionof heat to Uempunnd wem. in ſome 
B e 
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ber inſtantes khat method has -pioved>indf. 
fectual. The coal reſulting from the diſtilla - 


tion either of animal or vegetable ſubſtances; 
could not be deprived of the principle, to which 
it owes its blackneſs,” and its power of burning, 
by mere heat. Sal Ammoniae, another com-. 
me ſubſtance, will not divide by heat alone, 
but the belle bien together. The like 
happens to ſulphur, which, heated in a cloſe 
veſſel, ſublimes intire, and this operation is uſu- 
ally practiſed upon ſulphur to purify. it. Sul 
phur:thus ſublimed is called the flowers of ſul 
phur. For fale it is thus ſublimed. The ſul- 
phbur is thrown into iron pots ſet in a furnace 
and heated. The pots have a moveable cover, 
which is taken off ta throw in the ſulphur, and 
preſently. ſtept down again. An iron pipe 
opens from each pot near the top, into a room 
big enough for a man to enter. Into this. room 
the ſulphur flies out of the pots upon its ſubli- 
ming, and ſettles upan the floor, and ſides of 
the room. When the operation is finiſned, the 
flowers of the eee e ſwept n en ; 
:brodia. i G tb aids dim age an 

| is are made with: folpbur 
by diſſolving it with proper menſtruums. Nei- 
ther water nor any acid ſpirit will operate upon 
it. But oils and the fixt alkaline ſalt of vegeta- 
bles 


i. 
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bles de diſſolve it. Flowers Ae ee 
with four times as much ail. in an open veſſel 
Will unite: by the evaporation of the watry part 
of the vik into a uniform ſubitance of a conſiſt· 
ence, whence it receives the name of balſamum 
ſulphuris. This is moſt _— n ei 
ther dee eee | 
aniſepds, 5:4 3 omg) anot 21 18. uc 7 
” eee canned; wi ſulphurimakes 
it. diſſolvible in water. Sulphur thus 'melted 
with a; fixt alkali is called hepar ſulphuris. 
Sulphur may alſo be diſſolved in water by boil- 


ing it ini a ſolution of a fixt alkaline ſalt; for 
thus tlie allaline ſalt will diſſolve the ſulphrur, 
and give a tinctute to the water therewith: Up- 


on this tincture if any acid ſpirit be poured, it 
_. preſently, becomes turbid, and a poder ſub- 
ſides ; which after frequent waſhing: by ſtir- 


is called lac ſulphuris, and magiſtetium ſul- 


phuris. _ Melted .it turns yellows,” and reaſ- 


ſumes the ordinary appearance of brimſtone. 
This procęſs is alſo performed with lime, as we 
[that ſhew:at our next meeting, and is the only 


method, in Which gere is, e 


bald, mace: n l 15810: Yak. 5 
a e Wan r t e e © Sulphur 


ring it with a large quantity of Water, and aa 
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::Sulphorghromn eponullire. ln-fuflonin amet 
| violemiy ith ee 21 oute an explo. 
Called ſal pruneliz. If as much ſulphur as-ni- 
tre be uſed, the reſult is, what is called ſal po- 
lycreſtus, a medicine much celebrated by wri- 
ters, but at preſent ſcarce in uſe here. It differs 
not eſſentially from! tartarum vitrialätum, the 
acid of the ſulphur having diſpoſſeſſed the acid 
of the nitre from its arth, and taken place in 
ita room. Ia ſal prunallæ the alteration, the 
nitre undexgaes, is ſosſmell, that with us it is 
little ragerded, there being no u nifeſt reaſon 
for prefoering; it to gitre eee * NOI 
tion only; ef} ie Y b 511 (13-5 
This fudgden Cdn of gk unde 
ſtone is the principle, upon which the action of 
gun pomdor is founded. That powde is only 
.a mixture of nitre, and brimſtone with cliar- 
coal. duſt. The uſe of cn ev WIRED the 85 
-complalicion e onifiee, . einn 
There is a ——— e eee 
regard to the proportion; of the ingredients, 
ſome adviſe to take equal: parts of ehareoal and 


rimſtone; others direct ewice as much ef the 
coal. They differ alſo in the quantity of nitre. 
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The powder much infiproved by well Hiking 
thi materith, This is ef more conſequence 
_ than an ca ole wände of the propbrtions. 
The powder't thade Here in England, for the's 
vernment, is compoſed of 75 pounds of hitre 
with 15 of charceal and 10 of brimſtobde- For 
he uſe of merchants the 'powder has Jef nitre 
more charcoal. "The dorning it is ab an 
Aeg towards its fuüdden taking He. Ts 
requires a double fi ieve. "The Höfer of the up! 8 
permoſt being ng as large, 25 the RET art intended 
to be, the under maler. The powder W 
| | Moiſt as to form a Kind of paſte, deity put Hors 
the upper lieve with a piece of wood, char nay 
| break. it to pieces, While the fieve Works. The 
ünder heve lets the duft fall away, bur retaftt 
the corns. In practice a treble ſieves genf 
ufed with holes gradually ſmäfler. The. Cerns 
Ropt at the ſecond fieve are bed in grear guns, 
and therefbre called tamon- pbwder ; the ſmaner 
cofnd ftopt by the thirtf Neve malte the piftob © 
| powllet uſed in all wall guns. The workmen | 


have à contrivance to make the corn of gun- © 


powder took rining, which they call glazing, it. 
This is done by Taking * che Powder in e barrel, . 
that has held black Heng. 7907 0 
There is ativther — called bees fun 
Hans, made by: potting a fixt alkaline falt to che 
© HR. . nitre 
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explodes perhaps — than gun-pow-. = 
der itſelf; but this will not {nddenly, res"; It 
muſt be gradually heated over coals: 

The proportions for this NT. are three 


parts of x nitre, two o parts, of the DH, falt, | 
and one of brimſtone. g 30 25 
The ſudden accenban ef gunpowder is oving 
ons the power, we have before remarked do be in 
nitre of increaſing the inflammability of com- 
buſtible ſubſtances. And the vehement cxplo- : 
fon ariſes from , the large quantity of air, into 
which great part of the gun-powder.is converted 
upon its, accenſion, This has been found to be 
the caſe by firing gun-powder i in 2 .cloſe veſſel; . 
for here a great . of air is ſeen to be at 
once: produced. 
The. 1 of. * is 7 4 cauſe; 
a that gun - powder is the only combuſtible. ſub⸗ 
ſtance, that has yet been experimented. upon, 
which will fire in a vacuum. Even the phoſ- 
phorus of urine, which in the open air takes 
fire wie ſo very little heat, and burns ſo. fierce- 
ly, as we have ſeen, cannot be enkindled in a 
vacuum. But the nitre aan der ſupplics 
in ſome meaſure the place of air. 
However the preſence of the air is ſo ne 
nnn to the ſudden accenſion peeuliar. to gun- 
Arin x " oy 


abr. or CHEMISTRY. 2 


poder that if. it be not fotnied-into ande or 
if in dauſt lie Jooſe, hereby the air may be plen-· 
tifally diffuſed through! it, bat bring reduced 


to'fmeiduft, be rammetb dawn cloſe; it then will ; 


not explode at once, burden en 


1 3 5 8 
only. 1 4 * 2 1. A3; EY 15 Fi E 41111 r 211 335 * 115 a 


For tis reaſon in alt fireworks, aer the , 
poder is to burn gradually; i it ĩs beat into duſt. | 


This power ib nitrets promote the inflanimbe 
bility af other ſubſtances makes it a-neceſſaty:; 
ingtedlent / in all fireworks; in thoſe, where no 

exploſion: is de ſſredꝭ as: en as in en mms 

an owploſion: is made ne 
The prinoipal of artificial ee FF POP 
diverſion? are rockets. { Upon thefe:ths con: 


ſtma&iow/of moſt! of the reſt depends. And as 


the effacts of rockets depend upom the ſubject 
no before us; it may notꝭ pats on. "np 


to deſcribe. briefly! their ſtructu mme. 


A rocked is a holiom cylinder afuxtly): made 


of papet;;of a-thickneſs.cquat to about one. ſiith 


of its diameter within, and filld with gunpow- 
der of ſome like compoſition. If a rocket be 
made of great bigneſs, intended for à fignal in 
war or ſuch like uſe, n en * a 

| more ſolid materiak *1 


Near one end ce cid of; lie ecke lauen 


in bi diameter be reduved!' to one-half of 
109109) 9 N the 


. — — — — ppg — © _ — . — — 
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the whole internal * This place i is uſo⸗ ; 
ally called the choke. The moſt approved 
length of the caſe from. the choke is about ſix 


times its internal diameter, to be filled with 


gunpowder; if the rocket be ſmall, beat into 
fine duſt, and rammed in with as even ſtrokes as 
can be, that the poder be uniformly com- 
preſſed. In great rockets the charge is uſually 
a little weakened by adding to the e ee 
a ſmall portion of charcoal and of ſulphur. 
To the end of the rocket is added a cylindri- 
cal cavity not above half the length of the rocx- 
et from its choke in height, and of fuch a dia- 
meter, that, together with the materials put in- 
to it, it may not exceed the weight of the reſt 
of the rocket. Theſe materials, beſides ſome 
corn - powder to burſt the caſe, conſiſt of ſome 
compoſition, that may give the ee of 4 
ſtars, a ſhower of fire, or the like. Shoot 
| Theſe fiery ſhowers may be made of faw-duſt 
boiled in water ſtrongly impregnated with nitre, 
and while wet rolled among gunpowder in duſt; 
or by gunpowder mixt with meist. e e 
and when cold groſiy beites 10. i 
Theſe ſtars are a mixture of eee 
tre, ſulphur, antimony, camphire, and the like 
combuſtible materials moiſtened with a ſolution 


1 . um, * to form pellets of a con- 
: KR” venient 
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5 venient ſize. Theſe pellets are to be covered 


over with thread well ſoak'd in a ſtrong ſolution 
of nitte and while wet roll'd in gunpowder. To 
charge the rocket with larger balls, any of the 
fore ſaid ingredients (whereof nitre in a ſuffcient 
quantity möſt always be one) may be mixt with 
rurpe! tine, melted pitch of roſin and tow ſteept 
in it. This way larger balls may be formed; 
which mould be covered over with thread pte. 
parei a8 juſt now deſeribed, 

It is neceffary for giving the tocket a mut 
cient degree of motion; that the powder within 
the rocket be bored with a tapering cavity from 


tte choke!” At the thoke this cavity muſt be 


as wide as the choke itſelf, at the farther end it 
need not be more than one-half of that width. 
The length öf this böre muſt be but "one inner 
dlametet of che rocket ſhort of the whole height, 
which the rocket is rammed. The uſe of 
. this" Bore” is to incteaſe' the ſürface, that takes 
aw at onte; that 4 greater body of fire may 
iſue dut of the moutl of the rocket. For from 
the vehemence, with which the fire iſſues out, 
the rocket receives its motion. Rockets are ul. 
ed in all fireworks, that have motion, except 
ſuchas atethrown into the air after the APA of 
bombs. When the rocket is deſigned to mount 
5 upwards, a ſtick eight or nine times the length 
F 2 „„ 


EE > 
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of the rocket i is tyed to it, ſufficient to y-= 
the rocket at an inch or two from its mouth. 


Nitre furniſhes; other compaſitions uſeful. OY 1 


war. beſides: Sun-p powdery vpemtho ages amd 
ples. -- ef oy 81 7 10 781 1. — 

If njtre be mixt mich, pitch, rofin, turpeptine, 
ſ vIphur, andiſuch combultihle materials. and co 
be ſteept im it.z, fte · balls formed, of this tom 
will ſerve. to illyminaze; aby, place defired,; II. 


the tow be gradually vound into, a; ball, and. 


from time to, time, firſt, dips. in this. mixture, 
and, then roll d. in gun- powder,” the ball will 


i : burn yet- fiercer,. and. tagl 2; ball. will not only 


be uſeful in giving; light, but there with an ene 
my may be annoyed, in, Meer any. whe, 
may; by fied with it. % 0 20 17 

_ Bombs, and. grenaggs. which, ace only. icon 
ſbells filled wich gun: poder, ale to. be hght, he. 
fore they are. delivered ;, but the powgey. muſt 


not take, fire, til they, arrive. at the plage.deſign- 


ed. For this reaſon a, hollow. piece of vo fr 


ſembling-in ſhape. the foſſet of a tap) is, days: 
inge chem, and abs hollow, of * Aa he Ld 
with a; ombuſtible maftęrial, that will. hyca, 

Nowly..” This, is. uſyally;, mats, of pulverized... 
gun-powder. with an agdivjonal quantity of ſome: 
ol the ather i 5 


22 EE * . 


chats Acre dhe Nope 
1 I 20 13 $i 70 12487 5 $598 aber | 


To they have in the gun 
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fe BUDA hard into the e 
It is from the unalyfis of futptionig EY we 


' altlleam the cauſe of the great combuſtibi- 


lity of the phoſphori. The phoſphorus from 
_ urine l have befbfe obſerved to contain, beſides 


its inflammable part, an acid ſpirit: That in- 
vented by the late famous Homberg is a union 
of che acid ſpirit conxained in alum with an in- 


flammable part from animals or vegetables. 


This .phofphorus thus compounded of alum, 
and ſome animal or vegetable ſubſtancey takes 
fire the moſt readily of any thing yet known: 
for being thrown dt of the bottle, Which con- 


tains it, into the open air, it fires immediately 5 


and burns, what it lies upon, without any aſbſt- 

| ance by rubbing, or by any warmth applied. 
No mineral ſubſtifice mixt with ullam will 

make this phoſptiorus, ner afiy falt but allum. 


The moſt ready method of Preparing this 
phoſphorus is to put the alum mist with te 
other material into à crucible, and beat the 


wixture gradually, till it grows red hot and 


burns Avith' a ſmall blue flame; breaking the 
mikture from time to time during the ope- 
ration, that it may not conctete into on mals': 

then it muſt be taken immediately out of the 
erucible, and put into a vial made hot enough 


"MJ not 


— is 
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not to be broke by the beat of the matter put 


into 8 


Arfenic is uſually K's et by the cheniiſts - 


along with ſulphurs. But improperly. I ſhall 
conſider it among the imporfect metals. Orpi- 
ment, frequently confounded by writers with a 

factitious ſubſtance called yellow arſenic, is a 

mineral properly to be called ſulphureous. 

But to conclude let me farther ſay — 
of that ambiguous ſubſtance amber, pe has 
at length been diſcovered to be a foſſil. 

It was indeed moſt uſually found. Gesang on 
the ſea. But it has lately been dug aut of the | 
earth in Pruſſia: where in digging they found 

firſt a ſtratum, which had the appearance of old 
wood, and was combuſtible; immediately under 

this was a layer of copperas ſtones. Theſe lay 
upon a bed of ſand, out of which hey: Lot 

| Pieces of amber in great plenty. 47 

In diſtillation it yields an acid ſpirit, Aa ther 
and a groſſer oil; alſo a volatile ſalt in a ſolid 
form. This ſalt is not an alkali; but contains 

an acid ſpirit ſo looſely adhering to its earth, 
that it will. ferment with alkalis even without 

heat, which ſcarce any other ſalt will do. The 
acid of this ſalt is the ſame, with that of the 
ſpirit which: riſes with. i it in the Rozen. FER 


„ 0 

A 

* 3 FR 1 
2 


is left at the n of the retort a 1 . 
ſubſtanoe. 5 

The ſalt of E comes "Bia the ſubject, 
as other volatile ſalts do, foul with oil. This 
. Malt is not ſo volatile, as to riſe with the heat of 
| boiling water. And the uſual way of purging 
it from its oil, is to boil it in the ſpirit, or in 
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At the end of the diſtillation of amber there 
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N STONES, 


Heraare se oh a Som, wh * e 1 
1 rations, upon the ſubjects, we have han: 
dled, has been to analize them, and reduce 8 
them into the principles, whereof they are com- 
pounded. But the preſent ſubjects are ſq ſim: 
ple in their ſtructure, that our chief purpoſe will 
be to ſhew the effects, they produce, when com- 
pounded with other ſubſtances. T 

We ſhall here conſider ſtones. Some of theſe 
are tranſparent, others not. Of the tranſparent, 
- thoſe, which exhibit the moſt beautiful colours 
and luſtre, are called gems. Gems are rivalled 
in tranſparency by glaſs, but are preferrable to 
it in degree of hardneſs ; by which means they 
take a much finer poliſh.. They are often imi- 
tated by coloured glaſs, but are eaſily diſtin- 
guiſhed by the weight. Precious ſtones being 
much heavier than glaſs, They have even the 
greateſt ſpecific gravity of any ſtones. The heavi- 
#{þ of theſe is the diamond. But this ſtone can» 
not poſſibly be counterfeited to any perfection; 
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becauſe its Heaney! is not owing to an colour; 
| but only co its eminent luſtre, which ariſes/ from 
its great refractive power. By this quality it re- 
flects mueh more light than any other tranſparent 
body whatever; thoſe bodies in general reflect- 
ing moſt light, which have the greateſt refractivr 
power. By this quality alſo it exhibits, hen its 
ſurface is formed into a variety of different planes, 
a greater diverſity of colours, and thoſe much 
more vivid, than can be exhibited in like manner 
by any other tranſparent ſubſtance. But the con- 
ſideration of gems has no direct relation to our 
preſent undertaking. With regard to ſtones of 
the tranſparent Kind we ſhall only here obſerve, 
that ſand, which is a heap of very minute ſtones, 
and flints calcined in the fire, till they can be 


0 powdered, will melc with any vegetable fixt ſalt 


into glaſs. But glaſs does not melt as ſalts and 
metals. do. They flow thin like water; glaſs 
melts into a tenacious conſiſtence. Hence it is, 
that glaſs upon its firſt melting appears full of 
ſmall blebs or bubbles. +. Theſe, ariſe from the 
air, that is copiouſſy jodged among the mate- | 
rials, they being powders. And as the glaſs 
melts, into a tenacious; conſiſtence, the air in 
theſe bubbles extricates itſelf hut lowly, 
1 PR fire WIRES * 4 en 0 _ 
Io 
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In glaſs- houſes the fire is kept up night and 
day without intermiſſion, as long as the building 
will endure, and as their pots work out, they 
fill them up again with freſh materials. In the 
bottle glaſs . houſes their pots are worked out in 
one day, and _ CE wag in ee in 
che ne Gil Nn iy 
This tenacious nene off os glaſs, i is 
the reaſon, that it is wrought -otherwiſe than 
melted metals are. Melted metals are always 
caſt into a mold. But glaſs is taken up by put- 
ting into it the end of an iron pipe redchot. A 
portion of glaſs will ſtick to the pipe; and the 
pipe being hollow the glaſs is blown up by the 
breath of the workman, and ſhaped with iron 
tools, and by rolling it on a marble. If the 
glaſs cools and grows hard, before it has receiv- 
ed the deſired ſhape, it is put from time to time, 
while on the pipe, into the furnace, and held 
| _ el” it A ſoft an. x to be por eo 
. Ons”. | 
Tron © Ws wenne metal to which u iabete z 
the reaſon of which ſhall be aſſigned hereafter, 
The fire of the furnace is not kept altogether up 
to ſo intenſe a heat, WRITE" the er is es. anc 
as while it is melting. TID: 
Common red ſand ad wks aſhes WAY ood or 
an — ä make the — glaſs vſed 
. for 


Leer. 15. OF CHEMISTRY. 219 
for bottles. This glaſs is the leaſt tractableof any, 
and does not melt foft enough to be moulded ſo 
freely, as finer glaſs, into any ſhape. Though the 
materials for all the other kinds of glaſs, except 
that called flint-glaſs, differ from ckis bottle-glaſs 
only in the whiteneſs of the ſand, and the pu- 
rrity of the aſhes. In the bottle-glaſs red ſand. 
and the earthy part of the aſhes, as well as the 
fixt ſalt. are mixt together; for glaſs more tranſ- 
Parent aſhes in ſome degree Purified are uſed, 
In the fineſt Venetian glaſs, which was once in 
great eſteem before the invention of flint glaſs, 
they uſed fixt ſalt entirely renden t the 
earthy part of the aſhes, : 
Flint-glaſs has lead in its n Fer 
we ſhall more fully deſcribe it, when we come 
10 ſpeak of the glaſs of lead. It is called flint- 
- glaſs, becauſe it was firſt made with calcined 
flints ; but now they uſe only fine white ſand, 
| which is found to have as good an effect, and 
requires no previous calcination neceſſary in 
flints, that they might be pulverized, in order to 
their being mixt with the other ingredients. The 
fineſt TE pb? was n made with calcined 
flints. 
The proportion for this fineſt Venodut taſk 
zo for down by Antonio Neri to be thirteen parts 
| os the fixt dale to 8 of the powdered flint, 
| that 
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that is about two parts of ;chb! ſalt to chrer 
or the flints. In the making all glaſs it 
is uſual to mix @ great: quantity of ald iglafs 
with the freſh materials, as this additiot much 
facilitates the melting. In bottle-glaſs, they 
put in old glaſs and} fre: pany in val 
pet rebar et I TTOC g 533 00 
All glaſs is diſpoſed « to 15 more or v kf WY 
greeniſh hue: this is taken off from the fine 
glaſs by adding to it a ſmall port ion of a ſtone 
found in Italy called manganeſe. Writers in 
Latin, call it magneſia. Agricola dent ir for 
the magnet. or load- ſtone. „Jet un 5925 
Flint-glaſs does not acquire his green hue. 
auen no manganeſe is uſed in it. | 
Some plants, which grow on the 33 
contain in their aſhes, beſides the alkaline ſalt, 
which they have in common with others, an- 
other ſalt, which will not unite with ſand, as the 
alkaline ſalt does but, when ſalt is made with 
any of theſe aſhes, it flows melted on the top, 
and is taken off with ladles, before; the iglaſil 
wrought, this is called ſandiver. 
One uſe of calcining ſtones is to fit chem fir 
eee though now this practice be laid aſide for 
the reaſon before mentioned. Another effect 
from calcining many ſtones is à power they 
dne robeive of — water arg ſtrongly. 
Ala- 
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Alabaſter freſh calcined” aktkacls water fs iT 
ly, when wet with itz that itlunites'agail into a 
| hard and firm ſtone. This! ig the preparation 
called plaiſter of Paris. At length the caleinod 
ſtone Byrgradually imbibing the moiſture-of the 
airis in ſome meaſure ſaturated: with watery and: 
then the action between it and the wate#.bezomes: 
faint, . FOUR" Harden, 45 eee e ene 
nal calcine d. gta nbi 
SZtones are in zende didddecr db two 
claſſes; ſuch as melt with fixt ſalt into glaſs; alt; 
which/wilbfirike fire} and ſuch ag will inet vi- 
trify, and: theſe burn into lime: The earthy = 
part of animal and vegetable ſubſtaiices ere | 
bles this latter kind of ſkone.. 
Lime, vhich is“ abb eher by⸗ ating: 
| chatk; vor by the calcinarion of partieular ſtones 
called from the uſt af! them,; lime ſtones; at- 
tracts water ſe frongly" "as in action to excite a 
great heat. 115 * e 197 1 901158 20 219 01234 (46 ad 
The effect eh lions zorus made with alum" 
5 ſeemms ftr Barr to ariſe from the ſame Principles; 
the ſtony part of the alum calcining into ſo ſub- 
tle a hime as to heat enough by the mere moiſt- 
ure of the Ar, to ſer" fre to the oily or Tulphur” 
reous part of tlie otheringredient; whoſe inflam-” 
mability is heighrenes by the acid ſpirit 'of the 
ren the oil of the other 


* in- 


14 4 
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ingredient 8 a very — ſolphur⸗ 
From the materials of the phoſphorus mixe 
1 have fublimed n f "ovens * thoſe of | 


im of: a 3 — von alkaline 
ſalts but more exalted in its force. It does not 
irely diſſolve in water, as the ſalts do; but 
only communicates ſome of its ſubtle parts to it 
Hence is produced a very valuable remedy 
called aqua calcis, «ſcridedbia the London dif- 
Namo 534 035TH 

Again lime is ks ule &f to ene the 
cauſtic. quality of the fixt alkaline ſaltz. 5 
it does by its powerful attracting humidity. 
is by this power of attracting all moiſture, = J 
the fixt alkaline ſalt itſelf is a cauſtic. It acts 
not on a dead body. But in a living one, where 
the humours are fluid; by drawing ſtrongly all 
moiſture out of the fibres, it dries them np with 
a quickneſs of action, reſembling the effect of 
an actual fire; this when aſſiſted with lime er | 


perform very ſtrongly's. , their er 
more langui. ” bar: 

The cauſtic alvally called 3 infornglis re | 
by evaporating. the ſoap-boilers ley, till it will 
coagulate, when cold, into a brittle ſubſtance; 
but care muſt be taken, that the ley be not boil- : 
| ed further than is > N&Geiory; for. this 
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Fhe heat an be 0 till ĩt is reduced ng 
«dry ſalt. 8 Vo OL, 1480 8 ant Ihe 
This preparigive;, muſt: be kepti ina glaks well: 
C ſtopt, i it being greatly diſpoſed to liquify by the 
air. This readineſs toſliquify creates an incon- 
venience in the uſe of this cauſtie, by rendering 
it difficult to confine it to the limits, wherein 
its operation is deſired : for this reaſon it has 
given place in uſe to another cauſtic not ſo ſub- 
ject to this imperfection, which; is prepared by 
forming a paſte, with a very ſtrong ley and pred 
a little but not much flackec. bsisd : 

As lime bears a reſemblance in its nature to the | 
fixt alkaline ſalts; ſo its action on ſal ammoniac 
is much the ſame with the action of an alkaline 
ſiolt upon that ſubſtance; for being mixt with it, 

and diſtilled by the like proceſs as with a fixt alka- 
line ſalt, a volatile ſpirit is here alſo produced 3 
but one that is much more acrid and pene- 
| eins chan when the alkaline at i is borer uſe 
of. 11——15 76. 

If Tal. ammoniac 185 mixt eln aid chalk or”! 
whiting, a volatile ſalt will be raiſed in a ſolid 
form. This proceſs requires a ſtrong fire, the 
preceding one is performed with a gentle heat. 

When lime and ſal ammoniac are mixt toge- 
ther, the volatile vapour aſcends and ſtrikes the 


noſe * ; but when uncalcined chalk 
. . — M 


— —— 


1 
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is. mixt wih the alt, no ſuch effect: follbws 3 
that the volatile part may be ſeparated, a 
ſttength of fire, which may give the challe ſome 
degree of caltinatiom is retuiſite: But where: 
; perfect lime is uſod, the iaftive> parts of the ſalt: 
axe ſo diveſtetd of Ht PMI that no falt 
in a folid form can be obtainecl:· 03: gißkih 3 
Lime ſeems to have a fimilar effect :alſovon! 
fixt' alkaline ſalrs4- for in the preparation of the 
lapis infernalis, the quantity of the production 
| falls confiderably ſhort of the ſalt, ee Sean 
1s prepared, l 458} Tk * a0 eo 211 K 
Sdme hae ſvtupled to call cheſe ſpirits; | e 
drawn with lime; alkaulis, becauſe! they do not 
mak ſu viſible an efferueſcence with acids, as 
thoſe do, which are drwn with fixt ſalty But 
if tlie fitt ſalt» itſelf be highly ealbined, the 
ſpirits drawn with it! will have no more viſible 
i „ e, ban e nen 
with lime- e S979: ee e eee 
Equal par of Ge Ned: fal aninicotciahdo 
0 ulphur heing mixt togather yield a ſpirit, which 
whenever open to the air emits a: fume without, 
n 18 extreme n W e 
trating. N > gaib» ic. 
ene db at 3 1 laſb er- 
ing to belong to the elaſs of ſulphurs, infuſed a 
little wllile in hot water; with double its quan- 


2 
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tity of lime, impregnates the liquor with on 
molt penetrating fume known. | 
Lime alſo diſſolves oils very powerfully ; "for 
this reaſon it is uſed in making ſoap to facilitate 
the uniting; of the oil with the alkaline ſalt. 
The common ſoft ſoap has a mixture both of 
oil and tallow. In preparing it the ſoap-bollers . 
firſt make a ley by pouring in water upon layer 
of -pot-aſhes and lime warm from the kiln ſtrew- 
ed in a ſhallow pit interchangeably. They take 
care that the ley be not too ſtrongly charged 
with the ſalt. This they judge of by che weight 
of the ligquor::. With this ley they firſt boil the 
_ tallow; ay ſoop as theſe boil up together, they 
add the oil, and immediately damp the fire, 
that the mixture may ſtand in digeſtion three or 
four hours, in which time the oil, tallow, and 
ley become united into one uniform ſubſtance: 
and this by boiling they gradually bring to the 


common conſiſtence of ſoap. When this ſoap 


is firſt made, it appears uniform; but in about 
a week's time, the tallow ſeparates from the 
oil into thoſe white 9 we ſce in common 
: ſoap. 
Soap thus wade would look 00 but by a 
mixture of indico added at the end of the boil- 
** it is turned greens. that being the colour, 
<0: which 
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Which reſults form dhe mixture of e 1 
blue. —_ mo” 
Dil will not join PE annie with by 
made from any of thoſe aſhes, which I obſerved _ 
before to contain a ſalt, that does not incorpo- 
rate with the glaſs made from ſuch aſhes, - But 
however the oil by repeated or long continued 
boiling with ſuch a ley will gradually imbibe 
from it its alkaline falt, and be converted into a 
ſoap, which, when cold, coneretes into a  folick 
conſiſtence. 1 a 

Hard ſoap may a i made with a ley, 
wherewith oil will perfectly unite. For this 
purpoſe common ſalt is made uſe of. When 
oil or tallow has been united with the ley, after 
a little boiling ſalt is thrown in upon it, which 
readily diſſolving in water, but not in the oil or 
tallow, draws the water in great meaſure out, 
fo that the oil or tallow e with the ſalt of 
the leysſwims on the top. q 
Water impregnated wich lime: is ds uſe of 
for refining ſugar upon the ſame principle of its 

diſſolving oils. Coarſe fugar being boiled in 
lime · water perfectly diſſolves in it, the groſs oily 
part, as well as the ſweet part, which conſtitutes 
the ſugar. When the whole is by this means 
pi to a nn of a Progr: conſiſt. 


ence, 
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5 ence, it is ſet by in a eat ſulliciche to keep the 
vily part fluid, that the ſugar may ſeparate from 


the ſyrup by a kind of chryſtallization, as falts | 


Moo in water, that is charged with them to a 
Eertain degree: 


To render this + oartiian more effeftual mei 


clay i is ſpread over the ſugar, when the ſugar be- 


gins to cryſtallize, that the ſugar may gradually 


draw in the moiſture from the clay; and the oily 


part by that means be more effectually expelled : | 


for ſugar unites itſelf with water much more 
freely than with oil; fo that when water is pre- 
ſent, it will draw that! in with force ge to 
 Expel mL: 


"When the ſugat 3 is bg near to a bertett 8 


fineneſs, i it will unite entirely with water without 


the help of lime'; therefore in preparing double 


refined Tugar lime is not uſed; 


Lime ſeems alſo to have ſome effect on the 


acid part of the juice of the ſugar. cane; for it is 
uſed in the firſt making of ſugar, lime in ſub- 
ſtance being put into the juice before boiling; 


but in a very ſmall quantity, ſcarce above the 


meaſure of half a pint of powdered lime to three 
hundred gallons of juice, which ſhall make as 


many pounds of ſugar, Here the lime ſeems | 


to produce at once the ſame effect as time will 
 Sccaſion without the affiſtarice of any art, The 


2 „ 


— nee 
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ſugar we ſee adhering to raiſins candied: is only 
their juice concreted into that form. In the 

richeſt kind of ſugar-canes the j Juice, which ex- . 
ſudes from accidental fiſſures in them, will 
concrete into ſugar by the heat of the ſun. 
Perhaps this was the only ſugar known to the 


: ancien ts. 


(Here a ſugar-meld ſewn, F | 
Lime is alſo made uſe of to diſſolve ſulphur 


in the preparation of what has been called lac : 


ſulphuris, but in our preſent pharmacopceia ſul- 
phur precipitatum. A quantity of ſulphur be- 
ing boiled with three times its quantity of quick- 
lime, till the ſulphur is diſſolved, and the de- 
coction filtred; upon the affuſion of any acid 
ſpirit, the liquor turns to a milky whiteneſs, 


and depoſits a powder, which is to be waſhed 


frequently in warm water, alli it has loſt all i its 
acrimony. , 

Calcined chalk. impregnated with the acid 
ſpirit of nitre will produce a kind of phoſ- 
phorus not always ſhining in the dark, as the 
phoſphorus from urine does; but immediately 
after it has been expoſed to the light of the 
day or the beams of the ſun it ſhines, if it be 
forthwith removed into a dark place. This 
is the phoſphorus of Balduinus. There is a 
ſtone found near Laren in Italy, which be- 


ing 
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ing calcined only, exhibits the ſame phzno- 


menon. 
1 moſt convenient method of preparing 


the phoſphorus of Balduinus is this. 


Firſt let good chalk lime be powdered, and 


put by degrees into the ſtrongeſt ſpirit of nitre, 
that can be prepared after Glauber's method, till 


ſuch times as the ſpirit is ſaturated, and all ef- 


| ferveſcence ceaſes. 


This compound being diluted with a quan- 


tity of water, and filtred; the liquor upon eva- 
poration ſhews, that the acid ſpirit has convert- 
ed a conſiderable part of the chalk into a ſalt. 
From this ſalt the phoſphorus i is thus to be pre- 
pared, 


Provide a ſhallow earthen diſh made 5 an 


 eafth, that will endure the fire; place it in a 
fire, till it is red hot. Then throw into it of 
the fore-mentioned ſubſtance reduced to pow- 
der by little and little. As ſoon as ever a 
quantity is thrown in, it boils up; and the 
ſucceſs of the proceſs depends upon throwing 


in a freſh quantity, before the boiling up of 


that laſt thrown in is quite over. As ſoon as 


the laſt parcel is thrown in and melted, the 


diſh is to be removed from the fire, and 
PI before it is cold, under a glaſs, which 


Q 3 muſe 


. 
— — —— 
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PART W. 


METALLURGY. 


the earth, ſuch of them, as melt in the 
fire, we have obſerved to be called mine- 
ralz, the reſt being only named foffils. 
M.inerals that afford metallie ſubſtances are 
uſually called ores: theſe are the next ſubject 
of our inquiry. Metallic ores are of two kinds; 
for ſome afford a perfect metal, from others 
can be ſeparated only a metallic body, not hav- 
ing the perfect form of a metal. The cha- 
5 . 2 , FROTEIY 


7 ſubſtances, that are dug out of 
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rafters, by which metals are diſtinguiſhed from 
other bodies, are being fuſible and malleable. 
That is, whatever ſubſtance melts with heat, 
and ductile under the hammer, when cold, is 
properly called a metal. 

The metallic bodies, to which theſe characters 
agree, are lead, tin, iron, copper, ſilver, and 
gold. Of theſe tin is the lighteſt in weight, 
and gold the heayieſt ; the next to tin in ſpeci- 
fic gravity is iron, then copper, after this ſilver, 
then lead almoſt of the ſame weight with ſilver, 
and gold greatly exceeds the weight of any of 


the reſt, The imperfect metals are quickſilver, 


biſmuth, ſpelter, and a metallic ſubſtance ſepa · 
rable from the mineral called antimony. Quick- 
 filver differs from thoſe properly called metals, 
by its perpetual fluidity ; the reſt, which are ſo- 
lid, by the want of malleability, though they 
have an external appearance, and weight re- 
| ſembling a true metal, and are fuſible in the 
fine 
In order to underſtand " true intention in 
each part of the proceſſes, by which metals are 
ſeparated from their ores, it is neceſſary to have 
- ſome knowledge of the nature of the metals. | 
This is beſt obtained by calcining them, 
It is well known, that metals, not only when 
een * _ heated in the fire are ſoon 


covered 
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. covered over with droſs. Lead or tin melted, 

their ſurface at firſt appears of a ſhining bright- 
neſs, but is preſently ſullied with a dim ſkin. 
If this be removed, it is ſoon ſucceeded by an- 
other. Iron or copper, when made red- hot, caſt 
off brittle ſcales. The metals kept long in the 
fire will by degrees waſte thus wholly away into 
droſs. This is called calcining them, and the 
friable ſubſtance, into which they are thus redu- 
ced, the calx of the metal. This calx is ſpeci · 
| fically lighter than the metal. There is beſides 

an acceſſion of new matter. Lead when calcin- 
ed into that red powder called minium and 
red lead, gains about a twentieth part in weight. 
Lead and tin eaſily melt, and being ſtirred 
; about; while they remain melted, ſoon are re- 
duced into powder; and this powder by being 
longer in the fire will change from its firſt co- 
lour, till jn tin it becomes white, in lead red, 
range] minium or red lead ſo called. 

The proceſs, whereby minium is made, is 

this. The lead is placed in a reverberatory fur- 
nace, where with a due degree of heat and ſtir- 
ring, it is reduced into a greyiſh droſs. The 
particles of this droſs often contain in them 
ſome lead uncalcined. To ſeparate the calcin- 
ed part this droſs is ground in a mill with 
water, During the grinding the water car- 
: 5 ies 
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ries out of the mill all the fine droſs. The reſt 
which i is imperfeckly calcined, ſubſiding. . This 
reſidue is calcined. and ground afreſh till no 
more groſs parts, ſubſide. The fine droſs thus 

obtained, is placed again in the furnace, and 3 

; proper heat raiſed upon it, whereby it gradually 
changes its colour, till it becomes red, The 
reverberatary. furnace here uſed i is ſo contrived, 
that. the heat may be equal on every pant of the 
matter. Therefore here two long fires arg 
made uſe of, one on each ſide of. the matter. | 
( Here ſhe the. red. lead furnace. 1... 

1 and copper are beſt reduced to a a by 

being kept. for a an of time red- hot: 


„ 


If = metal be reduced i into very N parts, 
before it be expoſed i to the fire, theſe ſcales will 
be generated quicker than otherwiſe, dhe, ſur: 
face of the metal being increaſed. 1 
; Silver and gold bear the fire to that Jearer. | 
as to ſuffer no change by the longeſt continu- 
ance in the hotteſt fires we can make by any 
fewel. However theſe bodies are not..abſolute-- 
ly indeſtructible by intenſe heat; for burning - 
glaſſes have been made to collect the ſ un- beams 
fo ſtrongly... as readily to reduce both theſe me- 
tals into a calx. Monſ. Homberg proſecuted 


| this experiment very fully with a glaſs of the 
= Jate 
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late famous Duke of Orleans. . Several - years 


ago we had here in England a metalline con- 


cave brought hither by the maker, Monf. Vil: | 


lette, . which produced a degree of heat ſtill 
more intenſe than the burning-glaſs, which 


Homberg made uſe of; but the ſun's rays being 
in that collected by refraction, and the rays de- 


ſcending upon the ſubject to be examined, the 


ſubject could be more commadiouſſy kept in the 


focus for a length of time, than can be done 
jn reflecting metals, where the rays aſcending 


upwards will be ĩntercepted by any body, where- 


on the ſubject examined can be laid. In theſe 
metals therefore the ſubject can only be kept in 
the focus, till it is melted z and it was ſurpriz- 
ing to ſee. how ſoon the mirror of Monſ. Vil- 
lette melted down the hardeſt bodies, and thoſe, 


which indure the longeſt in our moſt} intenſe 


fires. Monſ. Homberg by bis glaſs found, 
that gold, when expoſed to a heat ſtrong e- 
nough, was, affected like other n and 
burnt like 5 reſt to a cal. 7 
But as gold is not to be moved at all * our 
-fires any farther than to be melted, fo quick- 


filver with a moderate heat evaporates. But if 


quickſilver be put into a glaſs, and expoſed 


long, to a leſs heat than What will evaporate it; 


imleagthy of time it will be reduced to a red 
271) | powder, 


* 7 GET eter ane, 
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ans which has uſually been called Mercu- 
rius præcipitatus per ſe; but is now by the col- 
lege ſtiled Mercurius calcinatus 
The calx of lead is called by different names 
| coating to the degree of calcination it has un- 
dergone. When calcined till it is become red, 
it is called minium or red lead, as has been al- 
ready obſerved. The calx of lead acquires this 
colour, not by the violence, but long continu- 
ance of the fire. e 
When lead is burnt off from Giver or gold i in 
order to ſeparate thoſe metals from it, (the prac- 
tice of which will be illuſtrated hereafter) it ſuffers 
a greater heat, but not ſo long continued. After 
this calcination it is called litharge. It does 
not here acquire ſo bright a colour, but litharge 
will receive this colour and became minium by 
a long calcination. * | | 
| Litharge has been diſtinguiſhed: into two 
kinds, litharge of gold and litharge of ſilver, 
as if the metal, from which the lead was burnt, 
made a difference in the litharge; whereas the 
litharge is fimply lead calcined, unleſs when it 
is mixt with a ſmall quantity of what other baſe 
metal, may have rendered the filver and gold 
impure. However litharge is ſeen of two co- 
| lours, which ariſes only from this. As it falls 


from the mm; 4 it concretes into larger Jumps, | 
* 
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the outſide of which to ſome depth in cooling 
becomes of a ** e the inner port being 


Lead Ke tin W e kn in \ the propor- 
tion of two parts of lead to one of tin makes a 
white powder called by workmen putty, and is 
uſed in poliſhing metals. This is not the putty 
of the glaziers. That is whiting with or without 
a little white lead wrought i into a pars with lin- 
ſeed oil. | | 
Lead, when calcined, will diffolve f in alle as 


is ſeen in making the plaiſters, which have cal- - 


cined lead in their compoſition 3 ſuch as the 
common plaiſters, which have gone uſually under 
the name of the diachylon, emplaſtrum e minio, 
Iron, calcined till it becomes red, was the 
crocus martis aſtringens of the London pharma- 
copœia. But ſcarce two authors agree in their 
account of. the preparation of this medicine. 
There is another crocus of ſteel called aperiens, 
which we ſhall mention hereafter. This alſo 
has almoſt as many proceſſes for its preparation, 
as there are authors, who deſcribe it. Nay 
what in ſome authors is called crocus aperiens, is 
called by others aſtringens. Nor is it eaſy to 
aſſign any great difference between them in their 
portion boperer pros ** are all the 

calx 
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calx of Iron. Out chemiſts at preſent fell the 
colcothat of vitriol for Both. | 

The calx of lead by a ſtrong * will agi 

melt, and become a reddiff kind of glafs. This 
 plafs will incorporate with ſand. If three parts 
of litharge be melted with one part of white ſand, 
it makes what is called vitrum faturni, or glaſs 
of lead, atid- is a preparation uſefol in treating 
Hlver and gold ore. 
| That called flint-glaſs is a compoſition of fine 
white ſand, nitfe, and lead. They do not put 
lead in its metallic form into their pots with the 
other ingredients, becauſe upon its firſt melting 
it would fink to the bottom and corrode the pot, 
ſo as to eat holes in it. They therefore uſe ei- 
ther red lead (the preparation of which! have 
juſt now deſeribed) or white lead, the proceſs for 
making which will be ef hefeafcer, of 
both togerher. 

Nitre and ſand without any faither addition 
will make a fine tranſparent glaſs; but it is not 
durable: it will ſoon be full of little flaws, 
called by the workmen crizling. The addition 
of lead preferves the glaſs from that defect. 
When this glaſs was firſt made in England the 
_ proportions obſerved were one part of lead, two 
of nitre, and about three and an half of ſand. But 
this glaſs after a courſe of years became ſubject 
xls” | | 1 
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to the forementioned defect. More lead is now 
employed; though if too much be uſed, it 
gives the glaſs a blackiſh hue { andlikewife 
arſenic in a {mall pages ric 18 added to the com. 
ee | 

The yellow 2 mos has of kurden ward 
is litharge ſpread over the veſſel already burnt; 
and then melted upon it into glaſs,” hy a fecond 
burning: the colour is yellow or red according 
to the earth it is burnt upon. The litharge is 
ſpread upon the veſſel by this means, The lis 
tharge is ground with water, till it is reduced 

to extreme fine parts, and mixt with the water 
to ſome conſiſtence; into this mixture they dip 
the veſſel. The water ſoon ſoaks into the burnt 
earth, and leaves the ne _ Pread 
over it. 

The black gs is rperfatmaedis in the fake 
manner with that kind of lead ore, which breaks 
in large flakes, and is on his account called 
n eres: <1: 

(Here the a of the une e ; 
White glazing is compoſed of three parts 
lead and one of tin calcined together, Then 
melted into an opake kind of glaſs with ſand and 
the aſhes of the ſea-weed called kelp; this glaſs 
being ground: n water and les Va,” ue as the 
_ ab are. N ä 
en 1 Thus 
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Thus our fites eaſily vitrify the droſs or ealx 
of lead; but are ſcarce ſtrong enough to melee 
perfectly the calx of any other metal. Our 
fires will alſo vitrify the metallie part of anti- 
mony. If the mineral be roaſted with a gentle 
fire, at firſt it ſmokes; when this ſmoke ceaſes, 


if it be-melted, there ſeparates a metallic part! 


(other methods of obtaining this metallic part 
will be ſnewn hereafter,) but here if the roaſting 
be longer continued with a fire gradually in- 
creaſed, and at length the mineral is melted for 
a a due time, a glaſs is produced, which has 
been uſed in medicine, and is a ſtrong emetic. 
However the burning. glafs before mentioned 
would not only turn gold into a calx, but even 
melt that calx into glaſs. . 
The experiments that were made wich chat | 
glaſs upon metals, illuſtrate N the nature | 
of thoſe bodies. © 
When gold or filver were held i in the very 
focus of the glaſs, after melting they were'dif-. 
ſipated in ſmall grains, which being collected, 
appeared to be minute globules of meral no- 
ting altered, juſt as we ſhall find quickſilver to 
be diſperſed by our fires. At a ſmall diſtance 
from this place of the intenſeſt heat the metal 
ſmoked much, and a powder foon gathered 
_— the ſubſtance of the metal, which in gold 
= would 


* 
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— nels; into g lietle ſpec k of gli 
off from the metal, leaving the Sake of che 


again with freſni cala, and — eee 


and run 


metal bright, which wo 


another ſpeck of glaſs as before. The calx 
upon the ſurface of ſiivvr od not 


1 


JT ſpread over the metal in the form 
af a fine duſt, gradually increaſing. If the ſilver 
bad beet! melted with e as, | 


+ appeat Avitrification,.. FEE-7% "4; 44 8 16 1 4 77 


Af che ſilver or geld were held: till. a i 
ed 
very ſlowiy wichoux calcining at all. 
An all theſe experiments the ks was hel 


ther from the focus; it only ſmoked- and wa 


to the glaſs lying om à piece off charcoal. 


Ee ef thearherfout metals lead, tin, coppen 


>the focus of the glaſs upon a 
teſto made of done -aſbes, they ſogn calcined, 


' trification, as vas effected in cooper. All theſe 
_ calnes,:even when itte upoh being laid 
upon a piece of charcoal in the heat of che focus 

w returned agaits into metal. All theſe me- 


| al if aid | upon charcoal in the. heat of. he for 


Dead, quickly after its calcining; vierified,.. Tin 
would ſcarce vitrify - at all. Copper vitrified 
completely. Iron almoſt, but the ſubRance it 
lay upon melting atthe ſame time hindered the © 
: ting of the neben perfect a vi- 
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eus — very faſt, but would not 
| *itrify at all, encept iron, "which ſometimes 
Vould begin te vitrify, when the coal was ſo 
Hurnt, as to be turned to mere übes to a Boca 
| Yepth ;uadervhetiron- ig w dene 
- Tron" exhibited ſeveral particular appearances, 
Before it melted a black piteby ſubſtante fried 
out of it. This the experimenters call the ſul- 
Phureous part of the metal. But it lay upon 
the metal without burning. If we conſider te 
manner, in which iron: is produced from its ore, 
Ddhmk we may form à better opiniom of this 
ſubſtance. In making malleable iron dhe laſt 
remains of the droſs, or einder, as the work- 
men call it, are hammered out. This droſs ãs 
black, as they deſeribe the ſubſtancb, that fried 
out of the iron before the burning · glaſs and is 


more fuſible than the metal. Without doubt 


therefore this ſubſtance was a eee een F 
this droſs left in the iron: 297898 blog 
As ſoon as the body of Stk melted. upon 

8 ae charcoal; it ſputtered very much, and would 
waſte all away in fiery ſparks; except in the fore · 
mentioned caſe; when a large bed of mere aſhes 
gathered under it; but if ever it ceaſed from 


ſparkling by that means, by ſhaking the coal, 
and thereby removing thoſe ver * wes 


ant Ts Lig ogy biel 1 ala 
| Tron 
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Iron upon the. teſt did not ſputter at all, ex- 


4 


2 it —_ firſt been need, upon charcoal! 3 


# > 


3 


upon 4 piece 4 chil in, 1 5 1 of the | 
glaſs, it continued, quiet for. ſome t time; but 
at length it would begin to ſputter... 5 Then 
being e it appeared no other chan melted 


= OR 8 4 My A . 
4 Thus we. fe the EN body, e 


reſtored. 5 8 their form, after their malle 
ability and other proper charaQteriſtics had been 
; eſtroyed. by « calcination; 7 a8 if the coal Tupplied 
th metal again With what, the great heat of the 
985 bad deprived them df. bac b 
lee manner Uckarge al che Au of 
ah Mack rede hot An x furnace, oon return 
| dpain into their refpektiye metal upon being 
| mixt with charcoal, taftar, ſea-coal or any other 
0 inflammable” fſubſtatice, But che heat, Chetein 
| this operation is performed, muſt be greater; 
than what would melt thoſe metals. Even out 
of flint glaſs the lead may again be recovered by | 
this f means, if the glaſs be mixed with a'quin- — 
tity of 2 fixt alkaline alt o bender it more 
| fluid. 7 SIS 7971 Hit £1 S077 
The Es i; copper. ac hug not ſo kal 
0 e as. licharge, | yet the operation "may be 
e e ans ekected 


£5 + 
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effected idk” a ſtrong fire by the addifoi ofa an 
_  Inflammable ſubſtance.” nn 
fa . The, ales of iron are not cafily reduced by | 
dur hires, It has been attempted arthe furfaces, 
F where 1 iron is ſmelted, without ſucceſs. © This 
Is awing to the difficulty, where with iron melts. 
For in the other metals à greater heat is requir- 
ed to reduce the calx, than what would melt 
the metal. The fore: mentioned burning. -glaſs 
would not give heat enough to reduce Lg calxes 
of gold and flver. mim 5 
All theſe effects ſhew, that chere f. is in el 5 
an inlammable ſobſtance; the imperfect 1 metal | 
called ſpelter flames 1 in the fire, upon being melt. 
ed. But though, this appearance i is keen, in no 
metal, yet. iron, when brought. to a very i. "Intenſe 
heat, will not be cooled by blowing air, upon it, 
but be brightened by i it, as if farther, heated. by 
the blaſt after the manner. of inflammable ſub- 
ſtagces; alſo as nitre has been ſhewn. to increaſe 
che inflammability of burning. bodies very! much. 
| 0 the two lighteſt. metals tin and iron, by. being 
mit Wich nitre, * Jeng out, a very bright 


lame. 3 lat aa ; 
ache Hough nitre wh 6 not 86 40 to 6 


flame, yet it will ſuddenly produce in it the 
> fame. effect a as a ſtrong "ation of the hre : : for if 


nitre be melted "es a ftrgng ws un it is red 
hot, 


85 4 


ing a cs of _ um into i it wil wat | 
be calcined by i „ 
But there is alſo anothereſfet in e680 5 
of metals, which deſerves our enquiry : this is 

whence their calxes ſhould receive the additional 
weight they acquire; this being an effect not pe- 
culiar to red lead only. I think we may ſafely 
anſwer, that i it is from the air. I had occaſion to 
take notice toward the beginning of theſe lectures 
of the ſtrong action, there i is between inflanima- | 
| ble ſubſtances and the air. When any body! burns EY 
under a cloſe veſſel, till it is extinguiſhed, a con- 
ſiderable quantity of air is found to have loſt i its 
ag This effect, 2 with the pre- 


OY TT 


— 1 becomes py that portion of be” 6.755 
ſeems to be conſumed by burning bodies. 
Without doubt, While the air by NS on the | 
| bodies expels it © from them, i it unites itſelf "(in 
part at leaſt) to the remains of the body. 

When red lead is reduced? again into A it ; 
not only loſes all the increaſe, it has ac- 
| quired, bur likewiſe falls ſhort of the original 3 

quantity, ſhewing how much of the lead has 


. fumed AY! in the caleination. it c 


, © #4 3, © x 7 1 1 2 
R | In N 
3 : f * — 
5 V. 


ſ * 5 8 ; 2 i 2 
IT 1 > { * * 1 wo 2 5 7 7 35 i 2 : 83 7 I P* 4 2 # * + — 1 1 * 5 
* 5 7 J % 4 * Lt i 85 : ww I a; : * * 5 
4% A - c 0 U RS * P 1 IV. 


a calcining the metals Care id al be 
to have a free acceſs of the air to thew. Hence 15 
it Is, t that in calcining quickſilver a ipe is infert- | 
ed into the containing glaſs open at the bottom 
by a ſmall orifice, to preſerve L Soo pp ee 
with the external Ws OT OA TO TO Ts 
However, to render this matter Ailt clearer, 
| je: may be proper to confi der diſtin@tiy' this queſt 
tion, Whether metals are reduced to the form 
of a calx, only by t this new matter added, Join. 
ing with the metallic particles, o Whether t they 
do not alſo loſe ſomething from themſelves? 
and, "when metals are recovered from "their 
calxes, whether i it is effected by the inflanmable 
ſubſtance | put to them ſupplying them with 
ſomething the fire bag robbed them of, or ohly 
by aſſiſting the fire in ſeparating the adveatitious 
matter joined | to the metallic particles? 
It is evident, that all the adventitigus matter g 
gained upon calcination is diſlpdged again vpon 
the reduction of the metal. And, that the metal 
alſo receives ſomething from the ſubſtance joinied , 


#4 4. & 


: with it, is, I think, manifeſt from the  expert- 
ments above related,” OS We D 

The four metals lead, tin, copper, and iron, 
while lying, on charcoal, would: not calcine, ex- 


cepting 1 iron only 1 in one circumſtance,” where it 


+2 92 in the ſame caſe, « as fi it had not laid upon 


a -- | | a coal, 


but upon a Abdeeenher . 


* 


dered no other wiſe, than by the coal's ſupplying 


dhe metal with ſomething, which, the heat toak 
from it. In iron it is ſtill more manifeſt than in 


the reſt, that the metal imbibed ſomething from 
the coal, from that faculty of ſputtering, which 


7% 4 acquired-by being melted on it; for it would + 
_ afterwards ſputter, though removed upon a teſt. 


After it had been calcined, being laid upon a 
piece of charcoal the iron lay quiet for ſome 


time z but at oy would begin to ſputter ; 
and then was become iron again, Silver and 


| gold calcined even upon charcoal 1n a certain 


degree of heat; but with a leſs heat they would 


not calcine, but waſte in fume, as the other me- 
tals did. When they calcined, I ſuppoſe, the 


charcoal could not ſupply them faſt enough, wich | 


What that great heat waſted. 


What metals received from the charcoal, ap- | 


pears to be the principle, to which it owes its 
inflammability ; for the coal burnt to aſhes faſter 


under one than under another. Iron conſumed it 


| Faſter than the reſt, as by the ſputtering of it, 
it we to have imbibed more freely than 
thexely 
x Hence upon the whole » we may 9 that 
wels may be analized into two different ſub- 
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| "nana this caſe the calcination. could be hin- 
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ereon the body and ſubſtance 
ads, the other to which is 

'owing the metallic form. This 8 
to be that principle common to all it 
bodies, to which they owe their power of burt 
ing, and therefore is in all metals the ſame; but 
the other mult: be different to conſtitute Thi 
diſtinct ſpecific qualities of each metal. Theſe 
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AvIN 6 5 Genres 2 men 
parts of metals, before we proceed to the 


ations on their ores, it will be requiſite'to 
— the action of acid ſpirits, and ſalts upon 


them; for ſuch ſubſtances are tied with ws E 


LO 


in the ore. ; 2 


And thefe acids tit be enten We 


foldreſpect, either when joined: with water, and 


conſtituting an acid ſpirit; or when __ wich 


terreſtrial ſubſtanees, as im ſolid ſalts. 
Now I ſhall conſider the acid ſpirits, -- ct "26193 


By two of theſe all metals may be diſſolved. 


| Spirit of nitre alone will diſſolve ſilver, copper, 
N iron, lead, and quickſilver, and by the addi» 
tion of W of falt the; other two ROE gold 
and tis : 8. 


This e of the ſpirit af a nitre ook o& fees 


ak, called aqua regia, diſſolves all the metals 
except ſilver; and ſpirit of en n duds 
ſolves all but gold and tin. 

In the action of acid: ſpirkes upon Inevils wo 
metallic bodies there are three remarkable dif- 
feretices to be obſerved, ' Sometimes the acid 
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| ſpirit ſo acts upon the metal, as to receive it into 
ijtſelf, that they become together one fluid body, 
and, if any quantity of water be added to the 
ſpirit thus impregnated, the metal ſtill remains 
| ſuſpended, and is diffuſed throughout the water, 
as it was before in the ſpirit. Of this kind i 


the ſolution of ſilver, copper. quickſilver ald 
other metals in ſpirit of nitre. In ſome inſtance 
- the metal is only corroded: to powder, and not 
joined with the ſpirit, This is the caſe of tin 
with ſpirit of nitre. There is likewiſe a third 


circumſtance, where the metal is received into 
the fluid, but it will not join with. an addi- 


tion of water. Upon the affuſion of water a 
precipitation is made. This is ſeen in tin, 


that a been diſſolved 4p. ſaturation in s 


regia. 177 = $f 
In he firſt Br the ach of * n by uniting 


v3} 071. ve 


: with the metal has converted it into a true ſalt. 
If the ſpirit by the help of heat has taken up a 


large quantity of the metal; the metal will 
ſhoot, when the ſpirit is became coldanaftenthe 


manner of a ſalt. | Theſe cryſtals diſſolve in war 


ter like ſalts. By a force of fire they gradually 
part with ſo much of their ſpirit, till they be · 
come indiſſolvible in water; which/1s alſa the 


caſe of other ſalts. Their becoming indiſſolyible 


by loſing a van of the hei acid, ſheys the 
dif- 


#1 


4 


- were made 
they will ſtill continue to part with more of 
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9 


M ferenee berween! theſe metals and 


p Wik are only cotrouais do zastree Seerkina | 
ſo much of the acid, as the other metals do. That 


theſe metallic cryſtals are fendered indiſſolvible 


in water by loſing part onſy of their acid ſpirit, 1 is 
manifeſt, becauſe” they remain of à greater 


N weight than the original metal, whence they 
nade, and by a longer application of fire 


their acid ſpirit, after they have been brought 
to the condition of being indiſſolvible in water. 


The greateſt part can ſcarce be brought to part 


with all their acid ſpirit by heat alone, however 
intenſe: but they require ad the Addition! \ 

ſome inflammable ſubſtance. . 30; N. 
Thus the caſe, where Md are vw vari 
ed by the acid ſpirit; differs from the other ſole- 
ly by the quantity of acid, that unites to them. 
The third caſe, where water precipitates the 
metal, is a medium between the other two. 
Here the metal has aſſociated itſelf with only 


ſuch a portion of acid, as limits the by of 


| un with which it can unite itſelt. 281 
Where the metal is only corroded, a por- 
; bon of the watry part of the ſpirit ſeems to be 
Sarma with it, 8 not eee 0 make the 
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maſs fluid 3 for by arena ort 
| ſpirit mayc he driyen from it. 55 5 
If ſilver diſſolved in ſpirit of 8 of rang ava; | 
: DOration of the ſpirit, be juſt melted (which is 
done with a ſmall heat) ĩt makes the lunar cau- 
Kic. The acid particles of the ſpirit, by being | 
joined with thoſe of the, filver, 1 he maſs 
very corroſive qualit. os eq 
This mixt with ſalt, and and, up 
wil cover it over with a cruſt of ſilver. This z 
is the means, by which the eee of clocks ; 
are ſilverdq . Hy os 
In all the fore-mentioned proceſſes ns evape- 
rating. the menſtruum from a metal, it has diſ- 
ſolved, the metal left behind retains - ſtill, ſo 
much of the acid ſpirit, that it does not yet ap- 
pear in its original form; but melted with any 
inflammable ſubſtance, or with an alkaline ſalt, 
not too highly calcined, it een a per. 
fectly to its metallic form. : ; 
Metals may be ae 4 as men- 
ſtruums, that have diſſolved them, not only by 
evaporation of the menſtruum; but by other 
means alſo, viz. by precipitation. This is done by 
putting to the ſpirit, ſome ſubſtance, between 
which and the ſpirit there is a ſtronger action, 
than between the pirit nad the metal W 


diſſolved in it. | 
; 5 Es - | | In 
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In che firſt black Wü metals rec 
others. "ta u of copper be put in into a ſolu⸗ 


tion 6f filver, the ſilver will fall to tlie bottom or 


che containing glaſs, and the fpirit will act o 


and difolve the copper.” Iron will precipirate 


copper, and lixivial falts precipitate this metal, 
as it will any of the metals dire@ty yz an 


: then the menſtruum becomes nd more than 


nitre diffelved in water, as we "Have" before 


ſhewn $45 4 —_— r * 13% bd Got ds 48 "A 217 778 7 705 * RN 
1 ; F-. 


Ta fake of theſe” 'recipitatons the po 7 28 
which falls to the bottom, i is pure eil, and 
by melting may | be formed! into a by ol in others 
the precipitating ſubſtance joins wiel the metal. 

Silver is precipitated out of copp 


eſpeciatly — « tele hear be applied, thar the 


fo ; precipirate 86d p pure out 


of aqua regia, and ir on precipitates copper in | 


the ſame anner from ſpirit of nitre, © 
On "the other Hand! tin put into Aces 7 ole; : 

chat has einde gold, makes 4 Precipitation 

of the gold, but united With ſomne Portion of 


the tin: The Rrivial falts precipitate none of 


the metals pure. Sold thus precipitated falls in 


Zi Atty kented, it e 


fulminans, I have before ſhewn you. 


Like- 
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powder called aurum fulminans, becauſe, if 
odes Hike" t the Pulvis 
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| nqua regia; fo e pr ſpirit put. i 
to a ſolution of chat metal in aqua fortis Acer 55 


1 


paitates the flyer, but not in its metallic form 


Ez is freed from the acid Toric looſely adhering 


tor reſtore that, the precipitation muſt — 
in a crucible, being firſt; covered with ſoche al- 
kaline ſal... B this, method ſilyer! 1s gþrained : 
exceeding Pure; ez for no SHY will, be Dl by 
the aqua fortis, — when kun | 
aqua fortis is not e rom ; retaining 3 al | 
other metals except the filver, .. .. G 60 
" ata As ver goes not At al diffols ve in a aqua ie, 
ga, f rior mercury ſo freely, : as in ſpirit of nitre; 3; 
common falt put into a ſolution of theſe metals 
in ſpirit of nitre precipitapes them; but got in 
their pure metallic form. Ihe precipitation o 
5 quicklilyer, 0 by. common falk or ſpirit f falt 

| makes mercprius Precipitztus albus, and the | 


precipitated powder by waſhing in much water 


There, is another anne in uſe 8 5 

White pretipitate, from the compoſition, heres, 
after to be deſcribed, called corroſive ſubl limate. 
a This i is performed by diſſolying equal qvanti⸗ 
ties of. Pyr; Jal. .ammoniac and this Lorroſixo 
ſublimate in water; and then Making. a preci- 
pitation n een of a fixt alkali folk... 


1 
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Bot! have udo deſoribecʒ the mot 4 ope · 
Inglows upon the metals by the acid ſpirits of ni· 
tre and aof common ſalt, except only the uſe. 
made of thęſe ſpirits by the reſiners of ſiiver and 
= gold. :E have before hen, how all other mes. 
_ rals/are ſeparated from theſe two. They are 


| beſt ſeparated from one annther by theſe ſpirita 


When filver is diſſoleed i in ſpirit of nitre z df 
any gold were: in the filvery i ir will lie at the bots = 
tom in the form of a black or purple powder: 
In like männer, if gold containing ſilvar be 
diſſolved in aqua regia, the ſilxer will tbe: left 
in a white powder. HU, 59/01, Os 2v1)ob 
lf theſt two metals are mixed in equal quan- 
bity neither of the ſpirits wil act upon the maſs: 
and if the predominant metal her not ab⁹ͤẽ 
three times ahe weight of the other, tlie aid 
ſpitit, by which that metal is: diſſolvible, i 
eut:it oui of the compoſition without deſtroying 
the form. This enables the eſſaxers to perfarm 
an eſſaß with great exactneſz in a very ſtriall 
quantity They uſually take about ſix grain 
only of the gold to be ciſayed, and refine it 
upon a teſt with about thrice its weight of fil- 
verz then beat the maſs inta a thin: plate, and | 
put it into aqua fortis, which cats out; the, fl - 
ver, but leaves the plate intire, though brittle. 
By the han keeping thus i intire they are ſe- 
1 cure 


MN . * 


s IRT C0: * RS E 0 aur I f 5 


un Joſing any minute portion of gold, 
which gr e the n Ann ſeeure of : 
| ho eee poured on-ihe\plates ben 
che firſt has done its office, and the plate at laſt 
waſhed: with clean rain tor river vater. „Bur as 
the plate will ſtill look: of at bhrown colour, be- 
eien vighod,. it i600 68ibroaghtily nes. 
lour hy igniting it with a degree of heat not 
ſufſicient to melt it. 11 Aj G17 
_»{ Thus! much concerning the acid ſpiritꝭ of 
ali ani of nitre;! Phe other two e 
deſerve alſo to be conſidered. riders li 
By diſſalving [iran with oil of vitriol iamude 
thb melir ine called {ab martis e ene 
quicleſtl our turbith mineral. bene , ba: 
It fitings-of iron be put into oil of vitrioh di- 
luted. with! three or more times its quantity of 
watery enen, l. 
Rnd) eld de id mne ol, 
[rhe tha oa candle be; appliedito the 
formey which riſes; white the-merallis corroded, 
N rakes fire. This is an inſtructise experi- 
mont; fur it ſnewsꝰusʒ that in the vapour wich 
riſes from acid! ſpirits, while they corrode me- 
tals, a part at leaſt of the ſulphur or inflamma · 
e en nde 
into the * 11 2 13 8 4 * Sale * 


WM 
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"gg this fal martis be kept in the fire 1 in a cru- 
vible, till it becomes red; it. makes a crocus | 
martis. If this crocus be expoſed to a moiſt 
air, jt will flow in it; and make what is called 
{though improperly)oleum martisper deliquium, 

Oil of vitriol will alſo corrode lead in a ſmall 
- Gabtly; copper it will diſſolve; upon” the 
other metals, ir will have ho effect. 

Copper, iron, and lead will diffolve in vines 
gar, alſo tin, when calcindd. 

If tim calcined be aiflolved 5 in diſtilled vines ” 
par, and the diſſolution in part evaporated, and 
ſer to ſhoot, the ſalt reſulting i is called falt of tin 
or fal Jovis. In order that the vinegar may act 
on the tin, it ought to be very highly calcined, 
by being for a . time e expoſed 1 to the action of 
a eee re e 

Lead, or any calcination of ir; Wha boiled. 
in vinegar, till the vinegar becomes ſweet”; then 
the liquor evaporated in part, and ſet to Thoor, : 
affords a ſalt, which on account of its taſte, is 
called the ſugar of lead, or ſaccharum ſaturni. 

Leaf corroded by the fumes of vinegar be- 
comes ceruſſe or white lead. The method of 
preparing ceruſſe is this. They fill pots in 
part with vinegar; then they roll up thin 
plates of lead and put them into the pots. 
"0 the Tipe of the pots the lead is kept up 

8 N ed . 
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from ERIC, IN the, vinegar, and the pots: are 


alſo covered with a plate of lead. Theſe pots 


ranged in rows they bury in horſe-dung, by 


the heat whereof the ſteam-of the vinegar riſes 


up and corrodes the lead, ſo that its-ſurface 
becomes covered over with ceruſſe. After 
a time they beat off the flakes in a mill with 
ſtampers, then · waſh the powder in water ta ſe- 
unte its groſs parts. 

Filings of copper give vinegar a fine green 
tincture; which being evaporated in part will 


ſhoot into green cryſtals, which are verdigreeſe. 


In Provenee verdigreeſe is made by ſtratifying 
plates of copper with the huſks of the grapes, 
after their juice is preſſed out for wine. Theſe, 


- with the addition of ſome wine, corrode the 


copper, and turn it into verdigreeſe, - _ 
If the ſpirit of nitre, wherein quickſilver has 


low diſſolved, be evaporated, a white ſub- 


ſtance is left, which by a farther degree of 


fre turns red, uſually called mercurius preci- 


pitatus ruber, but in the preſent pharmaco- 
pœia mercurius corroſivus ruber, of excellent 


uſe in ſurgery. This freed, from what acid par- 
ticles looſely adhere to it by often waſhing, is 


.called arcanum corallinum. Some burn ſpirit 
of wine upon it. The reaſon of this operation 


will be readily noderſipad from the proceſs we 
a | for- 
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7 formerly nen of dulcifying ſpirit of nitre by 
mixing it with ſpirit of wine. 

If filings of iron or ſteel be boiled with an 
equal weight of tartar, they will be corroded by 


the acid of the tartar, and make the 9 


tartariſatus of Bates. 


If theſe fllings mixt with twice a weight 


of tartar, be formed with a little ſpirit, of wine 
into a paſte and laid by to ferment for three or 
four days; and this. proceſs be repeated four 


times or oftener: two ounces. of this ſteel tied 


vp and ſuſpended in a pint of ſpirit of wine will 
impart to it a ſtyptic quality, This is the i inven- 
tion of Helyvetius, But the proceſs being te- 
dious, the college have tis another in 
its ſtead. 

The imperfect etal alſo are ated on he 
acid ſpirits. _ 

The magiſtery of biſmuth i is prepared by diſ- 


{ 


falving biſmuth in ſpirit of nitre, and precipi- 


tating it by diluting the. een with a quantity 
| of fair water, 
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JESIDES u the acid iris ſolid ſalts MAY os 
tue of the acid in them have very remark- | 
able effects upon metals, and metallic bodies. 
'F heſe we fhall now proceed to conſider, © © 
Corroſive ſublimate is made by mixing quick - 
filver with the groſs body of falt, and of nitre, 
with the addition of calcined vitriol and ſubli- 
ming the compoſition. What ſublimes is the 
corroſive ſublimate. Calcined vitriol alone 
with quickfilver will not make this ſubli- 
mate. Its uſe is the ſame as in making aqua 
fortis, only to diſengage more eaſily the 1 250 
ſpirits from the other ſalts. 
This compoſition is made alſo uſe of i in puri- 
fying gold, and in particular is uſeful to re- 
move the laſt remains of any mixture, that may 
render the gold brittle. But gold may be refi- 
ned by this ſublimate alone; if, while the gold 
is in fuſion, fragments of ſublimate are ſucceſ- 
ſively thrown in upon it. 
The reaſon for this effect of ſublimate may 
be learnt from experiments, Mr, Boyle made 
with 3 it. He laid Plates of copper upon ſubli- 
mate 


— 
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mate in a retort and diſtilled it off from them; 
Hie made alſo the like experiment with ſilver 
and gold. By this proceſs the gold was not 


ſenſibly changed, but the copper and ſilver were 
ſo acted on, as to be reduced into a kind of ro- 


ſin, which laid upon live coals would burn ar 
with a flame. _ 
If tin be mixt with an c or e quan- 
tity. of ſublimate, a liquor will diſtil from it, 
which Mr. Boyle makes particular mention of 
on account of its remarkable fuming. | 

In corroſive ſublimate ſo great a portion of 
acid is united with the quickſilver, as to render 
it diſſolvible in water. That the quantity of 
acid adhering is the cauſe of its being thus diſ- 
ſolvible, is manifeſt, becauſe by only adding 
more quickſilver to the compoſition; as is done 
in making mercurius dulcis, the compound bes 
comes indiſſolvible in water, 6 bo; 

This corroſive ſublimate now deſoribeed; by 


the violence of its acrimony is one of the moſt 
deſtructive of poiſons; but when mixt with a 


freſh quantity of quickſilver, after the rate of 
four parts of ſublimate to three of freſh quick- 
filver, and- ſublimed again it becomes milder 


than before. By ſubſequent ſublimations with- | 
out the addition of more quickſilver it grows 


1 leſs acrid. The third ſublimation makes 
4 8 3 „ . 
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it a medicine very ſafely to be uſed internally, 
only ſtimulating very gently the. bowels, If 
the ſublimation be N five or ſix times, it 
is ſtill ſofter, 
This preparation, to diſtinguiſh it from the 
preceding corroſive ſublimate, is called mercu- 
rius ſublimatus dulcis, and more. c briefly mercu- 
rius dulcis. | | E £57 : 
At the firſt ſublimation a greater quantity of 
quickſilver being united with the acid of the 
ſublimate, that acid is in part buried in the 


quickſilver. And further, at each ſubſequent 


fublimation a part of the acid is always expel- 
led; for eyery time there riſes into the neck of 
the bolt-head an acrid part to be ſeparated from 
the reſt, Therefore after every ſublimation the 
preparation contains a greater portion of quick- 
ſilver in reſpect of the acid, than it had before. 
And thus, by being charged with an additional 
portion of quickſilver, it is rendered indiſſolvi- 
ble in water, and ſo much leſs capable of acting 
on our bodies, as from a deadly poiſon to be- 
come a medicine only gently ſtimulating. | 
With corroſive ſublimate an eminent opera- 
tion is performed ypon antimany. If theſe two 
ſubſtances are mixt together, and diſtilled, there 
ariſes an unctuous congealed ſubſtance, called 
we butter of antimony. Many cautions are 


given 
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given by re in regard to this diſtiNation. 


That the retort be large enough to contain four 
or five times the quantity of the ingredients put 
"Into it; and that it be provided with a wide 
neck, leſt the butter ſhould riſe ſo faſt as to ob- 
ſtruct it, and breaking the veſſel endanger the 
ie of the operator from the fumes, which would 
be emitted. But the proceſs is daily performed 


with great ſafety in the retorts made at our 


| glaſs. houſes, whoſe necks are always too large 


to be choaked up, though the retort. be compe- 
rently filled with the materials; provided only 


that the butter be melted down by approaching 


| ſome hot body to the neck of the retort, where | 


the butter lodges. 

As ſoon as coloured fumes appear, the ope- 
ration ſhould be ſtopped, that the butter, which 
is come over, may not be diſcoloured by them. 
From what remains in the retort may be ſublim- 


ed a ſubſtance of a red but ſomewhat dull co- 


| Jour, which is the true cinnabar of antimony. 
The quantity of this cinnabar is ſomewhat un- 
certain, depending upon the quality of the an- 
timony. For in this proceſs the acid of the ſub- 
Timate quits the quickſilver, and unites with 
the regulus part of the antimony, by this means 
forming the butter; the ſulphur. of the anti- 
mony unites with the quickſilver, and forms a 

> S 4 cinnabar. 
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. The quantity, therefore of cinnabar 
depends upon the antimony's abounding in ſul- 
Phur. By this proceſs it appears, how near the 
ſulphureous part of antimony e to the 
nature of common brimſt one. 


Authors differ greatly in regard to Fs pro. 


portion to be obſerved between the ſublimate 


and the antimony, ſome adviſe equal parts of 
each, others recommend three times as much 


| of ſublimate as of antimony. If the ſublimate 
be uſed in too great a proportion, pure quick- 


ſilver will be found after the operation. If the 
antimony exceed, ſome antimony unaltered will 
be left. I have generally found, that with 


twice as much ſublimate as antimony the pro- 


ceſs ſucceeds moſt completely. This proceſs 
ſo far as relates to the cinnabar being thus pre- 
carious, what has been uſually found in the 
ſhops under the name of cinnabar of antimony, 


is only a little antimony mixt with. the Ingre- 


dients for common cinnabar, before ſublima- 


tion. 


. © 


The butter of antimony, i repeated Tek 


| cations, or being left open to the air, runs into 


a liquor, and is then called oil of antimony. 


This is uſed. as a cauſtic, and is eſteemed for 


keeping itſelf confined to the place, on which 


is 
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Butter of antimony 8 pee into a ; largo 
quantity of water, the antimonial regulus preci- 
pitates from it in the form of a white powder, 
called mercurius vitæ. This is a very ſtrong 
emetic ʒ but has nothing of quickſilver in it, as 
its name would imply, but is the regulus of. 
antimony waſhed. Frog: Work of 09 ning" 
„ EDIT 0 
; Antimony in powder well mixed. wh theics J 
its weight of nitre, and thrown by degrees into 
a a crucible moderately heated, and then remoy- 
ed from the fire and waſhed in water, e 
ces what is called diaphoretic antimon) 
I upon butter of antimony be poured ſpirit 
: of nitre, till. all ebullition ceaſes, and then the 
fluid part of the mixture be drawn off, a pow- 
der will be left void of any emetic quality. 
This is called bezoar mineral, and has been held 
in high eſteem by many, and put in the firſt 
claſs of the medicines dignified by the name of 
alexipharmacs. But as it reſembles very much 
diaphoretic antimony, ſo it has no greater qua- 
lities. If it be melted with tartar, charcoal, or 
the like inflammable ſubſtance, it returns to re- 
gulus of nee as ae e 
does, 
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The liquor drawn off is called ſpiritus nitri 
bezoardicus and will diffotve gold, like aqua 
ö regin. 4 
From all this we wy 857554 diſpute, chat the 
ſpirit of ſea falt is an ingredient in butter of an- 
timony; becauſe from the butter of antimony 
che ſpirit of nitre acquires a power of diſſolving 
gold; and of the ingredients uſed in that pre- 
paration, common ſalt is the only one, from 
_ whence the ſpirit of nitre can receive this power. 
The acid ſpirit of ſea ſalt contained in fal am- 
moniac will alſo act on the A 
Ir this ſalt be mixed with an equal weight of 
filings of iron, and being well ground together 
they are put into a retort, with a fire raiſed by 
degrees to a due height, a ſublimation will 6x 
itſelf in the neck of the retort tinctured by the 
iron, This mixt with the bottom and ſub- 
med again will be more deeply coloured than 
before. Alſo if to what then remains more ſal 
ammoniae be added, a like fublimation may 
again be made. And by the repetition of the 
Faun all the iron may be ſublimed. 5 
In the ſame manner ſal ammoniac mixt with | 
the coleothar-of any of the vitriols, will carry 
up with itſelf their metaffic {na Fence TD. 
n ammoniat. 25 5 


ers of ſulphur are mixt together in juſt quanti- 
ties, and put into a bolt- head, heat being gra- 
dually applied at length a a ſeparation will be 
made, and a light brittle ſubſtance of a golden 


colour found in the middle which is called au- 
rum muſiyum. The form of the proceſs is 


this, firſt, to melt the tin, and then add the 
quickſilver to it, which readily mixes with the 
tin, and, when cold, . compoſes with it a brittle 

body; and this, when powdered, is to be well 
- rubbed with the other ingredients: when the 


ſublimation is completed, there comes out of 
the bolt-head a ferid ſmell reſembling. that of 


rotten eggs. 


Though the acid ſpirit extracted from vitriol | 


will not operate on all the metals: yet the ſame 


acid in ſulphur will act upon 5 every one, upon 
all but gold and tin alone, and upon them, if 


iñt be firſt melted with a lixivial ſalt. 


In order to calcine the metals with ſulphur it 


s uſual to reduce them to ſmall parts, that they 


may the ſooner be penetrated by the ſulphur. 
This may be done either by granulating the me- 
tal, or by ſtratifying thin plates of it with the 


brimſtone. This method of ſtratification, as 


the chemiſts call it, is uſually deſcribed thus; 
that the bottom of a crucible be firſt covered 


* 
——— a 
— P 
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With FAIRY then a plate of metal laid upon. 
it; and this being alſo covered with ſulphur, = 
another plate of metal laid on, ng . 
rill: all the plates are put into the crucible, the 
uppermoſt plate being alſo covered with ſul- 
phur. But the ſame intention may be more 


3 — compendiouſly anſwered by thruſting bits of the. 
| metalline plates perpendicularly into the ſul- 
Fs 3 ee that has. been puùe into the crucible. 


An expeditious method of granulating the 
metals is by pouring: them, when melted,” into 
water from ſome height. If the metal is not a 
valuable one, it is uſual 1 to pour it e a 
5 | _ birch brooms :/: 5.1; 4153 & e ed v4. 
Tin is often reduced, to powder by pouring 
it melted into a box, and at the inſtant it be- 
gins to ſet ſhaking it about. The like may be 
done, though not quite ſo eaſily with other me- 
tals: for the metals in the point of their change 
from a fluid ſtate to their ſolid and ee 
conſiſtence are brittle. 1 1 

If quickſilver be ſtirred into ned: ** 5 
ſtone; it will incorporate with it, and upon their 
union the mixture uſually takes fire. It is im- 
mediately extinguiſhed by putting a cloſe. caver 
upon the veſſel, in which the matter is contain- 

ed. This mixture ſublimed is called factitious 


| . ! cinnabar from its near reſemblance to the na- 
tive, | 
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union of ſulphur and. 
„ "The painters. oc 25 this Preparation 
under che name ö 1 Ion we . 


If a bar of iron be heated glowing hot, it 
melts down at once into a brittle calx. y 
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T_JAVING inquired into the principles of 
1 which metals conſiſt, we ſhall now con- 
ſider, i in what form they are found in the earth, 
and by what arts Ts are extracted from their 
reſpective ores. © 

Metals are ſometimes found pure, ſometimes 


mixt with and concealed in other ſubſtances. 


All the gold, we have, is found in the viſible 


form of gold. Some is found in ſmall grains, 


and duſt among the ſands of certain rivers, from 


whence it is ſeparated only by agitating the ſand 
in water, whereby the gold, having a much 
greater ſpecific gravity than the ſand, ſubſides, 


and collects together at the bottom of the veſſel, 


in which the operation is performed. Thus is 
collected all the gold we have from Africa: 
and here it is ſeparated from the ſmall remains 
of ſand ſtill concealed in it by melting it with 
nitre. The nitre converts the ſand into a glaſs, 


which riſes out of the metal upon its melting, 


and ſwims upon it in a ſeparate body. 


In America the gold is found in veins within 


2 * gocky N from whence it is extracted 


wy 


— 
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only by grinding with quickſilver. Quickſilver, 
as I ſhall ſhew hereafter, will unite with, and, 
25 it were, diſſolve gold: and therefore in grind- 
ing the golden ſpar with it, the gold is imbibed 
and ſeparated clean from the ſpar. 
In the ores, where filyer is the predominant 

; Metal, it alſo is uſually feen in them in its me- 

tallic form. And in America is ſeparated by 

quick ſilver, as gold is, only with ome larger 
apparatus, and ſome additional dperations to 
prevent other ſubſtances, often found in the ore, 
from obſtructing the c wekſver | in its bibi | 
the metal. | | 

Gold 1s faid to be tid” in ne 4 . 
| nk where it is not ſeen, in its metallic form; 
as in particular i in ſea-ſand, and in ſome flints; 
but not in quantity ſufficient to make the ex- 
traction of it profitable, except where i it is found 
in ores of other metals. | Z7 

A great deal of ſilver is extracted — ores, 
| where i it does not appear: viſibly. A great many 
lead ores contain a Portion of flyer. Moſt of 
thoſe called ſilver mines in Haas are mines 1 
lead enriched with ſilver. 

The other four metals, copper, lead, tin, 
and iron are ſeldom met with in their metallic 
form. : e is, 4 think, u the ene one ever * | 

found. . 


FLY N 1 > Theſe. 


— + 


— 9 F M $ : * », - - 
4 * - . . $47 : 8 Ns pr % 2 
1 ; oo, 2%» $0 AY 2 N 3 % 2 * . 
x 2 CC 5 1 5 6 VC 
2 , 7 , 1 4 2 * . 7 4 Is 
4 


= \ Theſe Wan are ach! in heir ores cor- 
80 an acid ſpirit, which muſt be ſepa⸗ 
rated 1 chem in vrder to obtain the metal 


44 E * OS 3 n [ 25 
Pure. 


1 acid cpr! is of the vitriolic kind a 
that is the acid, which is found in bitivftcne, | 
-wherewith'we have already obſerved, that mar- 
caſites abound. And marcaſites generally ac- 

company metallic ores; and are erhemſelves n 
ever free from ſome metal. 1 mas . 

Beſides this acid ſpirit there is alſo fou a A 
iy the ores themſelves the uſual contents 

of the pyrites, ſulphur, and, not unfrequently, 8 

arſenic; inſomuch, that in caleining ores theſe 

| ſobſtances viſibly exhale from them. MM 

Thus ores are compounded of cheſs ſeveral 
art: The metal either in its cFmplete form, 
or eroded by an acid ; ſtony. and earthy parts 3 
beſides the contents of the pyrites ſulphur and 
arſenic. FTheſe laſt, if left in the ore, when i it is 

l melted, will corrode the metal, and prevent its 

receiving the due metallic form. But as theſe 

ſubſtances are both volatile, they may be exhaled 
from the ore 265 a Pe Gegrer © of row before 

: 4r is melted. 

Now as infield are compounded of two ſub- 
: Amide; one, which conſtitutes the bulk of the 

| metal, and another, whence it receives its me- 

VVV 


the melting; in the ſecond place to, provide, 


that the metal be furniſhed with a due portion of 


the ſubſtance neceſſary to maintain its metallic 
form. This we have ſhewn to be a ſubſtance 


common to metals with other bodies, being 


| : that, to which inflanimable bodies owe their 
power of burning. 5 | 


The greateſt part of copper res contain 1 
N much of this inflammable ſubſtance; 3 that the 
the art of extraQting « copper from its ore, called 
by the workmen ſmelting, conſiſts in freeing 


- the ore from i its acid ſpirit. 


They commonly firſt burn away the groſlelt 
| part of the ſulphur, which lyes mixt in the ore, 
in a furnace not capable of giving a degree of 


heat ſufficient to melt the ore; and after this 
light roaſting is performed, diry remove the ore 
into another furnace of the ſame kind; but fo 
built as to give a greater! heat; and in this fur- 
nace the ore is melted. Theſe furnaces are one 
of the two kinds of reverberatory furnaces, I 
| deſcribed at the beginning of theſe lectures. 
One is that wherein we lately diftilled' ſome of 


the acid ſpirits, where the veſſel containing the 
5 e ſub. 


- 
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| tallic OR: the art of ſmelting conſiſts of cheſs | 
two particulars; in the firſt place to free the ore 
from the acid, which has corroded. the metal, 
and from all other ſubſtances. that may do ſo in 
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fabject 1 to 46 diſtilled was ſo ſuſpended. within 


[ the furnace over the fire, that it hung in the 
middle of the flame. But to theſe now men- 
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tioned the name of reverberatory ſtill more pro- 
perly belongs; for in theſe furnaces the fire being 
made on one ſide the bed, which holds the ore, 
and the exit for the flame and ſmoke on the op- 
polite ſide, the flame is brought over and bear 


down upon the ore. The roof of the furnace . 


deſcends in paſſing from the fire- place to the 


exit for the ſmoke; for the flame of the fire di- 


miniſhes, as its Agende from the fire increaſes; 


and by this ſtructure of the furnace the ſpace 
between the ſurface of the ore, and the roof of 


the furnace being alſo diminiſhed, the flame, 


when leſs in quantity, is condenſed, ſo as to give 
the ſame degree of heat. By this means the 
whole ore is equally heated. Goo 


| (Here the model of the copper furnace.) 


It is ſo difficult to diſengage copper . . 
ore, that in moſt ores there ſeparates from the 


flag upon the melting only a blackiſh: brittle 


ſubſtance impregnated with copper. This the 
work men call a regulus of copper. From this 


by a ſecond roaſting long continued and ſubſe- 


quent melting, both performed in the * 
furnace, * will . 1 


; $4 1 
- 
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Some rich ores yield copper upon the firſt” 
ee It is found advantageous to work 
richer and poorer ones mixt together : for 
the rich ores are ſometimes defective in the 
inflammable N and The 2 95 ores abound 
with 1 . 

When real copper is WR amm fines the 
ore; there vet requires farther roaſting and 
other management to render it pure: many ores 
abound with iron; in theſe the copper is ren- 
dered coarſe and brittle by a mixture of this me» 
.tal with it; which muſt by ſubſequent calcing- 
tions and meltings be roaſted out, If in theſe 
operations the copper is deprived of its proper 
portion of the inflammable ſubſtance I obſerved 
to be neceſſary to metals for the ſupport of their 
metallic form, this is to be reſtored, by adding 
ſome inflammable ſubſtance, that will not too 
ſoon be diſfipated, ſuch as tartar, charcoal, and 
the like. But while the copper is thus reſtored, 
the iron will remain burnt, and e 8 | 
rated from the copper. _ - 

This method of ſmelting in the MER STI 
e is practiſed only i in our iſland, nor hers 
above three or four ſcore years. 3 

It was firſt begun upon copper z, but 5 
after the like method was put in e upon 


" ore. e 
„ ET V 


Lead ore contains ſo much of a ſulphureous 
or inflammable part, that by roaſting only a 
large portion of metal will ſeparate from it. 

Lead ore is roaſted in the ſame kind of fur- 
nace as copper ore, but, while it is roaſting, 
it becomes ſoft, and, as it were, half melted. 
To prevent its ſoftening too faſt, they throw 
lime in upon it, which keeps the ore dry, They 
tir the ore and lime together with long irons + 
through holes made in the ſides of the furnace 
for that purpoſe. The metal here melts from 
the ore during the roaſting, and is let out, at 
certain. periods, by a hole made for it in the 

fide: of the furnace. YT OPEgg 
a TROP Here the model of the 105 June ce.) 


| 124 ore does not abound fo much with the 
inflammable ſubſtance ſo often mentioned, as 
copper ore does: inſomuch that a part of the 
metal is ſtill left i in the ore, and wants the ad- 
. dition of ſuch a ſubſtance to produce it. 
To this end they melt their ſlags by the blaſt 
of bellows upon a hearth mixt with foſſil coals 
already fo far burnt, as to have their humid part 


evaporated, and paſt ſending out a groſs ſmoke. 


Such coals are called coakt coals. Coals thus 
treated are in reſpect to e coals, led char- 
coal is to W wood. e 


Theſe 
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| - Theſe ſlags would melt as thin in the furnace 


| as here. But here they receive from the coals, 


while they melt, an inflammable part neceſſary 
to their ſupplying more metal. After all, 
wWuhen the ſlag has laid a time expoſed to the air, 
it will n more lead by being melted hg 
this hearth. 
4 77 5 the e's f the 1 en 5 
In ſome countries of England the firſt part of 
the lead | is. ſtill melted. from its ore with bil- 
lets of wood. This is done in a ſquare furnace, 
into which the wood is firſt thrown in ſufficient 
quantity to make the proper fire, which is 
blown up with bellows moved by a water- 
wheel; and upon this is thrown the ore, from 
which in melting the lead runs out: when that 
ceaſes, the flag is raked out, and another fire 
made up with freſh ore. From theſe ſlags is 
extracted the remaining lead in a flag-hearth 
with the pit-coal of the country. On Mendip 
| Hills, they uſe no pit-coal, but wood, and charcoal. 
(Here the Derbyſhire and Mendip-hills furnaces.) 
The ores of tin and iron are defective in 
the inflammable part. The metals therefore 
are not to be ſeparated from theſe, without 
adding ſome material from whence this in- 
flammable part may be communicated. Tin 
ores ate nom melted in Cornwall in reverbera - 
| 1 3 . tory 


OY 
* 
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tory ais as copper and lead ores 3 but not 
roaſted in them. They are ſpread over _ 
ſmall coals, and melted divedtly. tf 150 t5 | 

Thus we now ſmelt in England copper, lead; | 


and tin, by the help of foſſil coals. In all other 
countries metals are ſmelted with charcoal. 


The ſcarcity of charcoal, and great plenty of 
foſſil coals with us, gave occaſion to our pro- 
ceeding in a different method. We made no 


copper: in England, till the preſent way of 
working was invented. Lead and tin we have 
vrought upon time out of mind. Our iſland 
has been the principal ſource of tin from the ear- 


lieſt accounts of time, and continues = to be 


fo for both metals. 


Scarce any ſoccefeful method dis: yet Vic | 


found of communicating to iron ore the 3 
mable part from foſſil coals. „ 


With charcoal the method of edges | 
is this. They firſt lightly roaſt the ore to Expel 


the looſe ſulphur, laying the ore upon wood or 
ſmall charcoal ſet on fire. Then they pound the 


ore, and put it into the ſmelting- furnace mixt 
with charcoal. This furnace is only a building 


of brick, open at top, where the ore and char- 
coal is thrown in with baſkets alternately, and 
having a ſmall hole on one fide at the bottom, 


| befor which a baſon i is made to receive the me- 


5 


nah, as in welting it lows out from this hole, 5 
This furnace Agricola deſcribes with a cavity 
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equally wide from the bottom to the top. But 
* preſent in our iron furnaces, and in the other 
5 furnaces abroad alſo, its cavity is made wideſt i in 
the middle, narrowing both upwards and doun- 
8 wards. 7 Toward the bottom of the furnace the 
noſes of two pair of bellows enter, which bloy 
alternately and are moved by a water-wheel, 
By this vehement blaſt, and the great frength 
of the charcoal fire, the acid ſpirit is expelled 
from the ore, and the fuel at the ſame time ſup- 


plies the metal with a due quantity of the inflam- | 


| mable ſubſtance neceſſary to it. In iron lime is 


always added to imbibe the acid ſpirit of the ore, 
and. thereby , alliſt the fire in ſeparating | it from | 


- the metal, 


Iron ore al” it is + thrown into the furnace 7 
undergoes a flight degree of reaſting by being 


piled, up with ſmall charcoal, which being ſet on 


fire by its heating the ore renders. it brittle, - 
| whereby it 15 more Lad pen into ſmall frag- = 


W 1 
(Here the model - the in iron furnace.) 


"Iron, thus melted from the ore is not malle- | 


able, but requires farther management to give 
it that property. This is effected in the follow- 


ing manner. They heat it with charcoal in a 


T4 e forge, . 


* 
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forge, Wheje* at rk ! it ite but at gm b. 9 
imbibing from the coals a larger portion of their 
inflammable part, and the ſeparation of a quan- : 
tity of a glaſſy droſs (called by the workmen 
cinder) i it grows gradually tougher, and acquires 
the ſoft, but tenacious conliſtence, which malle- : 
able iron has, when ſtrongly, heated. If it be not 
brought to a malleable condition by one melt- 
ing, it is heated over again in liłke manner; but 
the firſt heating i is ſufficient for the greateſt part 
of the iron, which i is wrought 2 to be. ren- 
dered malleable. Ty 3 
As the iron comes thus hot out of the 54! 
fler having firſt received a few blows with 
woaden mauls or hand- -ſledges, i it is carried, and 
held under the blows of a large hammer, that 
is raiſed up by a water-wheel, This hammer 
beats the ſmall remains of flag or cinder out 
of the metal, and unites it into a cloſe body of 
malleable iron. Afterwards this iron by repeat. 
ed heatings and ham merings is beat out into bars 
of wffebent ſizes, and fitted for the market. 
. But none of the ſubſequent heatings are ſo great 

as the firſt, In forming the bars they beat out 
the middle part firſt; then heat it at a lefler 
forge, and beat out the ends. 


(Here the andere. 55 
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Iron is leſs fuſible than its einder or flag; l 
which | is the reaſon of uſing the hammer to beat i 
the laſt remains of the flag out of it. This is an 
operation peculiar to iron; for all other metals, 
by their fufibility, run liquid from their ſlag. 
But as iron is leſs fuſible than its flag; ib the 

lag of iron is not ſo fuſible as to flow pe 
from the j jron without the aſſiſtance of the ham- 
mer to force it out, All flag flows more or 
leſs tenacious after the manner of glaſs. 

In iron ores, that are very rich in metal, good 
part of the iron may be obtained from them, 
yith a much leſs fire than 19 is ee to | 
melt the other ores. 

- Theſe ores may be ach tir at A 
forge, and the iron rendered malleable at one 
operation. Theſe forges have a pit, which be- 

ing filled with coals, and ore laid upon. them; 
as the ore ſoftens it ſinks downi into the pit, and 
the ſlag runs from it, as in the other caſe of fu- 
ſible iron. The iron thus purged is taken from 
the pit, a and hammered clean from the e 
” flag, as in the other caſe,” _ | 

But here alſo muſt be put into the fire along 
with the ore a quantity of lime; that the lime, 
by diſſolving the ſulphureous part of the ore, 
may facilitate che ſeparation of che ſlag,” How- 
| | Mfr] 45 ever 


* 
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* eyer. te forges ſeldom, or. never. extract the 
whole quantity of the i iron from the "OG 
In ſmelting ſilver. or gold ores, where theſe 
metals are got by melting the ore, they put a 
quantity of lead in the baſon, which receives 
the metal. This lead keeps melted by the heat 
of the furnace, and imbibes the ſilver and gold 
from the ſlag. The metal is afterwards ſeparated 
from the lead in the manner deſcribed, when I 
| ſhewed the method of refining theſe metals by 
the help of lead. 5 
Our refiners have an operation 8 


ſimilar to this, which they call melting their 


ſweep. In parting filver from gold by. aqua 
fortis, it is no uncommon accident, by the 
preaking of their glaſſes, to have their metal 
mixt with fand. Such ſand, together with any 
dirt, wherewith they ſuſpe& metal i may be mixt, 
they at certain times operate upon to recover the 
metal. It is performed i in a. Furnace, | like that, 
wherein ſilver is ſmelted from its ore by char- | 
Coal. Into this furnace is chrown the ſweep, and 
litharge mixt together. In the charcoal fire the 
licharge is reduced,, and runs out in the form of 
lead, having imbibed, and bringing with it what 
ſilver or gald was mixt in the ſweep. To effect 
more ug araty ion of . metal from 


the | 


from time to time throw in the ſlag or cinder of 


iron. This melts the fand, and ſeparates it 


more effectually from the metal. And congeal- 15 
ing as ſoon as ſoon as it comes out into the air; 


by a large poker they keep this glaſſy and tough 


; ſlag up in the mouth of the furnace, and there- 


by regulate the running of the metal at plea- 
ſure. The cinder of iron is better for this 
uſe than the ſlag of any other metal; be- 


cauſe it is " of a more 1221 elaffy ſubſtance thai 
the reſt. | 
There is all anot 0 


cining from its looſe ſolphur, when that is ne- 
pre. he it 1 is well mixt with quickſiver by grind- 

them together. The quickſilver unites 
itſelf with the filver and gold, and by that 
means ſeparates them from the ore. The quick- 


' fllver is ſeparated again from the ore, partly by 


ſtraining through leather, and partly by diſtilla- 
| tion, Before quickſilver is mixt with the ore, 
it is _— to free the ore from its looſe ſul- 
Fur; if ore abound therewith : otherwiſe 
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the fand and dirt of the ſweep; they likewiſe | 


method, ch was 
mentioned above, of ſeparating theſe metals from 
their ore, which in ores, where the metal exiſta : 
in its metallic form, makes the moſt perfect ſe- 
paration. After the ore has been freed" by cal. 


the 


| 
uy 
| 
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the 8 will lay hold upon this ſulphur, x 
and not act upon the metall. 


Copper is fo ſtubhorn a, metal to Fg — a 
its ore, that once ſmelting. even with . char. 


coal will not often. do it; but only produce 


a brittle regulus, which muſt undergo ſubſe · 


quent roaſtings, and then be melted down 


again before e SOBRE can be oþtajned 
from it. 

What — hoon ſaid may ſuffice t to give a gene- | 
ral idea, how metals are extracted. from their 
ores. But Iintend to explain more particularly 5 
the method of examining ores in ſmall quanti- 


ties, whereby the goodneſs of any parcel may be 


judged of, This art of cllaying admits of ſeve · 


ral compendiums not to be put in practice with 


profit in the great works; the account of which, | 
and illuſtration by experiment, I deſign far our 
next meeting, I ſhall here only in general ob- 
ſerve, that as ores come out of the mines mixt 
with earthy. and ſtony. ſubſtances ; all ſuch; he- 


terogeneous mixtures, which are light enough 


to be waſhed off are ſeparated from the ores by 
that means, before they are carried to the ſmelt- 
ing · houſes: and therefore it is after this waſh- | 
ing, that they are uſually eſſayed. But iron 
ores are in this to be red: 4 they do. not 


9:3 | No „ 1 in 
4 4 : * 


in general require waſhing; for they lie in the 
earth in a different manner from all others. 
The reſt of every kind run in veins through 


the rock, which contains them; but iron 


ores ee the intire > body of the rocks or 
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HEN the ſmelter purchaſes ores from 
the mines, it is neceſſary for aſcertain- 
ing their value to examine by eſſaying a ſmall 
quantity what portion of metal the ores con- 

tain. 

Though this eſſay may be made by the fine 
means, as the ſeparation is performed in the 
great works, yet certain compendiums and aſ- 
ſiſtances are here uſually made uſe of by addi- 
tional materials, which cannot in the larger o- 
perations be admitted with profit. Theſe addi- 
tions are _— called fluxes : and are of dif- 
ferent kinds. e | 
Aas ores in eſſays, as well as in 10 great hs. 
are divided by ſmelting into two parts, the me- 
tal itſelf, and a droſs or ſlag of a glaſſy conſiſt- 
ence ſwimming upon it, while they are both 
fluid; ſome fluxes have no other uſe than to 
aſſiſt in rendering this melted ſlag more liquid, 
that a leſs degree, or ſhorter continuance of the 
fire may melt it thin enough for the metal to 
fall freely through it. Theſe fluxes are the 


three ſalts, borax, nitre, and the alkaline ſalt of 
W 3 
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vegetables; for any of theſe will melt with ſts 
ny ſubſtances into glaſs. Glaſs is alſo an expe- 
dient ſometimes made uſe of in very ſtubborn 
flags; but it ought to be of the moſt fluxile 
kind, except flint-glafs. That muſt not be 
ved, left the lead in its compoſition ſhould be 
reduced in the operation, and by Joining with 
the metal of the ore falſify the eſſax. 
Theſe fluxes are always uſeful, never 
there is danger, that the metal, after it is ſepa- 
rated, may be burnt, and thereby diminiſhed, 
by the ſtrength or continuance of the fire re- 
quired to liquify the flag; ee, as s moſt 5 
neceſſary, when the fire is/weak. _ 
Another ſort of fluxes regard the metal ieſelt's 
which are either ſuch as will furniſh a due por- 
tion of the requiſite ſulphur, when that is want- 
ing; or ſuch, as may abſorb whatever ſubſtan- 
ces in the ore ane n and e * 5 
meta. a 
| The fluxes in common 1 are often com- 
pound in their effects, partly ſupplyingone office, 
and partly another. Of this kind is that called 


the black flux. We have ſeen tartar and nitre 


mixt in equal quantities burn together into a2 
fimple alkaline falt. But if the tartar be taken 

double to the nitre, and the mixture be ſet on 
fire, while ono half of the tartar is reduced with 


is a metal the ſooneſt burnt of any, and its ore. 
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che miete into an alkaline alt, the reſt, is only, | 
burnt to a black coal. This compoſe s the 
black flux; and when mixt with any ore in 


melting, the coal i is fitted to ſupply the requi- 
ite inflammable part to the metal, while the 
ſalt attenuates the ſlag. This flux is apt to 


cauſe a great intumeſcence, and endanger the 


: carrying over ſome part of the ore out of the 


melting pot. But this i inconvenience is reme- 
died by covering the whole mixture with com- 


mon ſalt, which diſſolves the tenacity of * 
ſurface, and prevents the intumeſcence. 


In lead ores iron is the moſt "tin BY 
flux; for this metal will ſtrongly unite with 
ſulphur and even arſenic, thereby imbibing all 
ſuch ſubſtances in the ore, as might deſtroy the 


lead; and at the ſame time will ſupply the lead 
with what inflammable part it may want, itſelf 


abounding therewith, as we have ſeen 15 its 


burning and flaming with nitre. 


But this flux cannot be uſed in any other ore, 
becauſe i it will join itſelf with the metal of the 
ore; but with lead it will not jo in. 

Tin ore may be melted; with a. ſimple 1 ; 
this, ore requiring no, abſorbent, but only a lit- 
tle charcoal, or ſome ſuch inflag } "Y 
ſtance to give the metal its form; though ; as it 5 


has 


bene. or CHEMISTRY, 10 


bes a fag not very day to melt, ſome ſalt 0 
Ce: acilitate the flowing of the lag will de a very 


2 BY # 


uſeful a addition. This may be borax. But be- 
: Fote | melting i it is uſual to waſh away as much 

as polbble of the ſtony and other terreſtrio 

| ſubſtances, wich which the ore is mixt, all 4 
a ſybſtances being lichter than the grains of ores 
wherein. the metal is contained J and if the ore 
bs. mixt 3 7 mundics, it is expedient. before 
| waſhing to roaſt out the volatile . of thaſe 
Hubſtances. Ks 
"Iron ore requires charcoal to give the meal 
its form, and ſome alkaline material to abſorb 
the acid ſpirit; for which purpoſe lime is the 
moſt effectual; ſo that lime with a third or 


fourth part of charcoal makes. the beſt flux for ; 
this ore, with which it may be melted, after it 


: has firſt been made red hot by itſelf, that in 
ſmelting it May not. Wan the firlt . fy out. 
15 to 2 the fire ſtrong: enough. The . 
by 'of coals, if not. 509. much burnt, ern this 
eſſay beſt. Py 
: ” Copp er ore is the moſt difficule to ſmelt of © 
7 any. t joins ſo freely with Jl other meraſs, 
1 and! is ſo readily ,corroded, both. by acids and 
5 alkalis, that there is no commodious matetjal 
| ma fr imbj N | pg e 25 the N contain 
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ed in the ore or the acid ſpirit, with which the 
metal is joined. They are both to be expelled 5 
by roaſting. For this reaſon copper ore is 
ſometimes eſſayed without any addition, except 
perhaps ſome ſalt 1 in the melting to promote the 
fluxility of the lag ; but is roafted or calcined, 
and then melted down, as in the larger work. 
Here one roaſting and melting will not bring 
copper out of moſt ores. But if the work has 
been carried on well, the copper will appear at 
the ſecond melting. To facilitate the roaſting, 
the ore is to be beaten to a groſs powder, and 
be kept ſtirring all the time it is in the fire, 
that it may not clod. together, as it will do, 
were it left to itſelf. If it happen to clod 
much, it ſhould be removed from the fire, and 
' Powdered again; for it roaſts, while in lumps, 
but very gowly. The chief art in this opera- 
tion is to judge, when the ore is ſo far Prepar- / 
ed, that metal may be expected from it: for 

the roaſting may be continued, till the metal 
© ſhall be calcined, and burnt up to droſs. When 
this has happened, it may be known by the co- 
- Jour of the flag, which then appears tinged 
with the metal. The remedy i in this caſe is to 
melt the flag down again with ſome material 
© proper for reſtoring the inflammable part, which 
7 08 og burnt out. Fo or this Purpoſe either 
| — 


F or tartar may be uſed? rartar will 
3 thicken the ſlag. 

When the ore firſt grows Bote it feels goggim 
46 heavy, like flower, under the rod, where- 
- with it is ſtirred. By degrees it grows lighter 

and feels dry like ſand. By this change the 
- roaſting is to be judged of. It is complete, 
- when all the lluggiſhneſs upon ftirring'is gone. 

Aͤt this time alſo it loſes its red colour upon the 
ſurface, as ſoon as the ſtirring is intermitted, 

_ - whereas before the h continues . time 
upon it. i | ; | . 
But copper ore e may bi more „ of: | — 
ſayed by roaſting, till it has loſt all ſmell, and i 
then melted with borax or ſome ſuch ſalt to pro- 1 

mote the fluidity of the flag, and alſo a little 4 
charcoal or tartar burnt black, leſt the metal „ | 
- ſhould have been in any meaſure calcinſſe. 
Though care' ſhould always be taken not to 

. roaſt the ore more than neceſſary; for metals 
el calcined never are reſtored gina in wats quan- 

Y wy 03.4 n 

13 In dag; is fave a ooh a ni 

+ tion of flaxes, than I have recommended. But 
ls apprehend the weakneſs of their fires rendered 
ſuch great apparatus neceſſary, and theſe copi- 
ous fluxes are attended with an inconvenience : 

5 by their bulk they ſo fill the melting pot, that 

3 | „„ but 
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but a very ſmall portion of che ore can n'be raken 5 
for the eſſay. 
In relation to Mer und: 925 den e are 
uſually eſſayed by putting them to lead in fu- 
ſion; whereby, while one part of the lead cal- 
cines and unites with the ſtony part of the ore, 
the reſt imbibes the metal, from hence it is af- 
terwards to be ſeparated. If the ores are ſtub- 
born in melting, litharge ſhould be added to 
them, or even the glaſs of lead before mention- 
ed. If the ores contain ſulphureous or arſeni- 
| cal ingredients, thoſe are THY | to Se: roaſt- 
Say In eſſaying theſe o ores the lead, i into which the 
ore is put, (either alone, or with litharge or the 
laſs of lead, if the ore be of difficult fuſion) 
s uſually contained in a veſſel made in the man- 
ner of a "teſt; but, inſtead of bone aſhes, of 
ſome earth, The reaſon of which is, that the 
lead may not de imbibed, before it has fully li- 
gquified the ore. The earth of theſe veſſels 
ougght to be of a kind as little liable to vitrify 
and de eroded by the lead, as may be; and 
When the lead is covered over with ſlag, and 
thut melted ſo thin, that the metal in the ore 
may eaſily fall chrough it, the veſſel is to be re- 
moved from the fire, and when cold the ſlag 
Bo omar from the lead, "which is to ** after 


wards 


4/3 
> 6.8 2 
= 
- 


7 wth at -upon a teſt a athes; that che 
metal of the ore may be received pure. The 


whole proceſs may be performed upon a teſt of 
bone aſhes, if the quantity of ore eſſayed is ſo 


ſmall, that as much lead 1 may be uſed without 


rendering che operation tedious, as will ſuffice, 
before it ſhall be e . 25 the en for bs 
quifying duly the ore. | 


Zut a more conciſe 1 is to bc he ore 
in a crueible with litharge, or, if it be a ſtubborn | 
ore and require a long and violent fire to be 


brought to fuſion, with glaſs of lead; and then 
by the addition of charcoal to reſtore the lead, 


which will carry down with it the metal of the 


ore. If the ore require a long or viqlent fire, 
the glaſs of lead is to be uſed, leſt. nt 75 
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'JAVING ſhewn how the true metals are 

. ſeparated from their ores, we ſhall next 

| conſider the imperfect metals, and their ores: 
Of the imperfe& metals quickſilver differs 
From thoſe properly called metals by its perpe- 
tual fluidity; the reſt, which are ſolid, by the 
want of malleability, though they have an ex- 
ternal appearance and weight reſembling that 
of a true metal, and are fuſible in the fire. 
They differ from glaſs in not being tranſparent, 
and from ſalts by not diſſolving in water. The 
Chief of theſe, as has already been mentioned, 
are biſmuth, ſpelter, and the metallic 85 of 


| antimony. 


Quickſilver is frequently 84 in its metal- 
lic form; ſo that it is ſeparated from the earth 
containing it, partly by waſhing, it in water on- 
ly, or at moſt by heating it. For quickſilver 
with a degree of heat ſcarce exceeding that 

which will melt tin, is rendered volatile; and 
therefore ſo much of the quickſilver as does 
not waſh out of the — is ſeparated from it by 
g ings diſtillation, + 5 
| Naive | 


= 1 is an ore 3 e 
* which the metal cannot be obtained with- 
out more art. It is a union of quickſilver, and 
ſulphur. And, as we have ſeen, both lixivial 
ſalts and lime act upon and difſolve the ſulphur, 
ſo either of them mixt with this ore cauſe the 
quickſilver to ſeparate from it upon diſtillation, 
E.-- filings of iron will produce the ſame effect. 

+ a moderate degree. of heat. without any ad- 
: Aena! art ſeparates biſmuth from its ore,which 
is little elſe. than biſmuth already toned, in- 
h termixt with earthy parts. 3 
Agricola, Who is an author, that always 
ought to be conſulted upon the ſubject of me · 
tals, deſcribes the manner of doing it thus. 
The ore is laid in a cavity, for the moſt part | 
= made i in the earth, ſometimes round, ſometimes 
-@ long trench; and billets of wood being, laid 
over upon the ore, and ſet on fire. The bif- 
muth ſoon. runs from the. ore, and flows out in- | 
to a receptable from the cavity, where the ore 
| is contained, through a a paſſage left open for it. 

_ Spelter bears ſome analogy. in its properties 
I to biſmuth, It is produced near Goſlar i in Ger- 
any, after this manner. There are lead mines 
near Goſlar, which contain a. particular. kind of 
ore. It is a ſtubborn one, very difficult to melt. 


a this ore ſublimes in the melting a ſub- 
Uz 1 ſtance, 
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flance, hieb is ford; after Mig weluint is 0. 
| 50 ſticking to the infide of the furnace. TRHs 
fubſtance they ſhake down into ſmall fre hade 
at the bottom of the furnace; where it melts. 
This is ſpelter. The prigeipaf confirnptibs-of 
biſmuth is by the peweefets, who make e it 
| a kind of folder. © 
| Spelter is chiefly uſed er nt ig oY the 
cöpper⸗ Muth, and braziers ; and for making a 
mixt metal much in uſe; 500 ofually called Bath 
metal; bur formerly pritee's metal, the inen 


5 tion of it being aſcribed to ohr prints Rupert. 


Spelter is arte for Kalting in due, 
when melted. | 

Antimony, the third Adel now Gait eb 
'  Dideration, comes to us prepartd only by melkibg 

i 5475 the ore, and caſting it irits wod; ltere 
by the antimony is ſeparated from the 16vib 

earth, wherewith 1 it may be mike, 

But this antimony ſtill reſembles note 4 e 7 
talline ore than a metal; by other methods 4 
merallic part is ſeparable Yeo it, as much re 
| ſembling a metal as biſmuth and ſpelter ; but 

brittle and even leſs capable of bearing! the ham- : 


mer than ſpelter. : 
Abtimany counts of Wb! parts. A cher 


= not! very different from common brichſtone, ad 


f znotber part, as as ber now laid, which = 
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_ made to ap pptat otfer 4 "nietallic Form, kx : 
ccßt thr it is not talleabfſ e. 
We have ſeen nitre inflare with falpfive: oY 5 
thee fame marmer nitre will Burn obt the fupfur 
fromm antimony, and leave the refidue's als, 
(called diaphoretic anritnony deſctibed already) 
which may be brought to a inerallic forth. For 
this purp6le'it is only ticeeffary to melt it with | 
fome inflammable ſabſtatice. The metallic bo 
dy thus produced is called tlie regulus of anti- 
mony; and being taken into the Adinach ves 
fits very ſtröngly. 655 2 
If only equal Shure of nitrt ws antir 


| ny were mixt, and thrown together into a Hör 


ctucible, the tefult will exhibit a ſubſtabce 
ſtrongly emetic, though it will be a little e 
violent cha the fore mentiotted regulus f anti- 
mony. This preparation, uſually called bepar 
Antimötit and erdcus metallorum, ib nached in 
our preſent Pharmacopteis erocus antimonii. 
The practical chemiſts have gradually reduced 
the quaiitity of nitre to half the weight of the - 
defthony, und only fer the mixture on fire.” 


Phe emtt Gay of this meclicine will be | 
rendered yer ſomewhat more thoderate by boil | 


ing it With an Equal weight of the cream bf tür? 
tür, tl they are united. "Fs weine call. 
ee eee 6 i 2 3 = % 
| x ;, mo 
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The regulus of antimony is not uſually pre- 
| pared i in the manner ned above. 5 (The: 298. 
ceſs is ſhortened thus. | 

Antimony and tartar 1 nitre e being in mixt in 
ave proportion this mixture by little and little 
is to be thrown into a hot crucible; and when 
the whole. is put in; it muſt remain in the fire, 
till all ſparkling ceaſes, and the matter is well 
| melted; then. being. poured out into a warm 
iron mould þ little greaſed, as ſoon as cold a 
compact wk 


lline ſubſtance will be found at 
the bottom, which eaſily ſeparates from what 
is over it. This is d the e of anti- 
ie 

be quantity oft tartar N to be nd to 
twice that of the nitre, and the antimony may 
be from an equal weight 1 the tartar to a 
third part more. 

Iron alſo acts very Beonnle & on | ſalphur, ol 
: chere is another method of ſeparating this regu- 
lus, by the uſe of that metall. 

Take any quantity of antimony al "(out | 
half as much. iron,. Let the iron be heated in 
A, crucible till it becomes red hot; then let the 
antimony. be thrown in upon it. When the an- 
timoay begins to flow, let nitre be thrown upon 

it by degrees, till the quantity thrown in equals 
near TR ou of the . 2 this 
| let 


aA. + 1 
/ 
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let the matter flow with a &rodg heat: then the 
iron, being corroded by the ſulphur of the an · 
timony, flows along with the reſt of the mate- 
rials into one uniform fluid maſs. When the 
matter flows like water, let it be poured out as 
before; and a large quantity of regulus will be 
found at the bottom. Melt this regulus again 
and throw in upon it a fourth part as much 
freſh antimony, as was firſt uſed; and, when 
this alſo melts, add as much nitre as before; 
and, when the matter flows with a ſtrong heat, 
let it again be poured out, and a regulus will 
be found at the: tuen wich freſh. dro, or G. | 
riæ at top. 
Let this Et be. -meked.. gain ich 4 
fone quantity of nitre alone, ang. freſh ſcores 
will ſeparate from it. U et 
Loet the regulus now N by 3 2 25 
gain with the ſame quantity of nitre, and more 
ſcoriæ will ſeparate. In theſe. two, operations, 
eſpecially in this laſt, the matter muſt flow with 
a very ſtrong heat. But, if the heat be very in- 
tenſe, it muſt not be too long continued, leſt 
the antimony corrode the crucible, and be loſt, 
If the heat is more moderate, a longer continu- 
ance of it will be neceſſary. If the proceſſes 
have been well performed, there been nor 
— M an. the en a kind of ſtar. 1 


8 * * $ 
l { 52 
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The fegulus of antimony, as 1 obſerved. a- 
dove, is an exceeding ſtrong vomit; and has 
this remarkable property, that infuſed in a li- 
quor ir communicates its emetic quality in prę- 
portion to the quantity of the liquor, and not 


in proportion to the quantity of the regulus in- 
fuſed. This however is no more than, that the 


liquor will imbibe only a certain quantity from 
the regulus; and when ſaturated will receive no 
more. What the regulus parts with is very mi- 
nute in — . _ to ee e Owe . 
ts. nee e "op 

Of this regulus eupe have deln OED in 
which liquor being poured would in a night's 
time acquire an emetic quality. The regulus, 
chat has impregnated wine with an emetic qua- 
lity, will ſtill [SM won more vine wich " 
n quality. | 

F we conider, how kd quantiry of Liquor 
will receive the emetic quality from a ſmall por- 
tion of the regulus, it will appear to be a dan- 
gerous medicine to be given in ſubſtance, for 
the vomiting will ceaſe only by the medicine's 
being rotallly returned out of the body. 
The 1coriz ſeparated from the antimony * 
preparing the regulus have alſo an emetic qua- 
ty, and will run, being expoſed to a moiſt air, 


92 an emetic Hquor ; TR the Kofi in 
the 
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the latter way of making the regulus. This li- 


qvor is called the golden oil of antimony from 
its colour. Theſe ſcorie receive their emetic 


quality from ſome portion of regulus contained 
in them; for, if they are melted again with aa 


little cartar or Wee 1 duſt, ee gs "_t 
| e them. 


Antimony is one of the beſt mathe for the 


| perſect purification of gold; for if this mineral 
and impure gold be melted together, the ſul - 


-phur of the antimony will unite with and retain 


every other metal, with which the gold may be 
mixt, while the gold ſubſides, accompanied with 
ſo much of the reguline part of the antimony, 
as its ſulphur has quitted; and this regulus in 


a frong fire will ne n, an the ou 


Pure. of 


To the ke clafs of n kinks: FR 5 
moſt properly to to be referred. It reſembles an- 


timony in an emetic quality, but is ſo violent 


is to be an almoſt inevitable poiſan to every = 


«creature, that ſhallhave taken it into the ſto- 
mach. Calcined with nitre it laſes its activity 


altogether, and becomes a harmleſs calx; melt- 
ed with iron it yields a metallic part, from its 
reſemblance to that part of enn ee | 


_ the regina of arſenic, AA 


4 5 TOW. Arſenic 


- 
: p 
= 1 
r oh 2 n 
. < eooonres rr > os 
— 3 
- A 3 _ 
ut. I : 
— I. — 
— = _ - 


oF 
{ ! 
4 
4 
1 
1 * 
| 5 
Fu / 
» * 
* = 
7 1 
75 
» » 
# 
$: 
M - 
4 o 
. © 
Ip ;'< 
105 
* 


2 —ů—— 
— 2 
+ * % 
— 
her”) 
— 2 


— 


8 NT. SIS x <9 
© 00. Ion few rs 
= LCL : : 


. * 1 
. 
. 
* 
— — —ů— — 
D — ES 
- »- lar #« = = \ = 
— 
——— —— ” 5 


1 

5 

! 

1 

| 

5 

' 
; 

} 
| 
j 
! 
i 
N 
. 
' 
+ 
| 


:302 A co UR 8 E ae . 


7 Abenden 88 einde bee or 10 in moff 


: ———— but is uſually extracted from A parti- 


cular kind called cobalt. Cobalt calcined: and 


mixed with ſand is uſed by the potters under 


the name of zaphor, being their blue. Za- 
phor melted with an alkaline ſalt is ſmalt. 


In the calcination arſenic riſes in ſmoke, and 


is collected in a long and winding chim- 


ney, _ it ſettles | in the form: of a white 


Some an are ant: for making ſmalt 


or ne. But from theſe alſo arſenic is ſub- 
limed. As arſenic in its firſt ſublimation 
riſes in form of flowers, it is ſublimed over 
again from iron pots into an earthen cover 
of a cylindrical ſhape, where it unites into 
a cake in the form in which it is W | 
Fhitheros eee | 5 


This arſenic. is wid | There are two 8 


poſitions made from this; one called yellow 
the other red arſenic. The yellow is produced 
by ſubliming white arſenic with a twentieth part 
of brimſtone, red arſenic is the reſult of the 
like proceſs with twice the quantity of brim- 
ſtone, and a farther addition of a particular 


kind of cobalt, called i in the an —_— 


voce nikel, 
| Black 
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\ 


Black jead, wherewith pencils are made, a i 


mineral, almoſt peculiar to our country, bears 
alſo ſome reſemblance to antimony. The peo- 


ple of the country, where it is dug up, infuſe 


— 


it in beer or wine for an emetic. But this ſub- 


ſtance is neither volatile, nor will melt with a- 


ny 1 of beat. 5 


8 


. * 0 ; = 5 1 E Il. 


g >, 1357 "if fe 1055 any mixture 
of another metal, that other metal will be ſeen 


to burn upon its ſurface, Now it is to be ob- 
ſerved of metals and their calxes, that melted 
metals mix with each other, but not with other 
ſubſtances. For inſtance, if ſand, earth or ſtones 
be put into melted lead, they do not at all in- 
corporate with it; but when the calx of lead ot 
of any other metal is melted, it then unites 
freely with theſe earthy ſubſtances, but not with 
any metal, not even with its own. Iron indeed 
being in ſome meaſure of an earthy ſubſtance 
joins more with ſuch ſubſtances than other me- 
| tals: this is the reaſon, that melted glaſs will 
ſtick to this metal, though to no other. 
Thus, when unfine gold or ſilver is melted, 
the meral mixt with them, as faſt as it burns to 
droſs, ſeparates from them. However lead vi- 
trifying much more eaſily than any other metal, 
if this is mixt with the unfine filver or gold in a 
* proportion; while it burns from them, it 
| T carries 


2 3 22 
2 Ss 3 kits 
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carries away all other baſe metals much more 
- effedtually than otherwiſe could well be done. 
But the firſt thing neceſſary, in burning lead 
| ves litharge, is to provide a proper veſſel to 
Contain it. The only materials, fit for this 
putpeſe, are ſome kind of aſhes free from any 
ſalts, ſuch as the aſhes, of burnt bones, or of 
vegetables, after their ſalts have been perfectly 
extracted. The aſhes of burnt bones are moſt- 
ly uſed; If the veſſel, wherein the lead is put, 
were made of agy other materials, they being 
more eaſily vitrifiable, would be md gown 
| .by: the lead, and let out the metal. 
The refiners prepare a veſſel with theſe aſhes 
n this manner: they ram them hard into an 
oval iron ring, and by ſcraping out a cavity form 
à kind of ſhallow:diſh. . This they, call a teſt, it 
is alſo called a cupel. This teſt they place un- 
der a chimney, where a large double pair of bel- 
los are fitted ſo, as to bloy cloſe over it. Into = 
_ . the cavity of this teſt they put their metal roge- 
ther with a little charcoal to begin the fire: over 
all they lay large billets of oak ; which, taking 
fire, burn all the time of the operation... They 
. prefer. oak to other wood, becauſe it will burn 
longer, before it is conſumed. When the me- 
tal is upon the wer of. melting, they put in 
* on the meta e the approach 4 1 
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the Kad, "both metals (601 melt dawn: together, 
and by the intenſeneſs of the heut the lead burns 
up to litharge, In a ſmaller heat lead/would 
have à droſs gather. in a {kin upom the top of it; 
but in this great heat the drofs melts, and flows 
"Hike drops 6f oil upon the metal. This is li- 
tharge. On the ſide of the Alm oppoſite tothe 
bpellows is a hole pierced though; at hich the 
Uirharte may paſs out, and as ſoon as the Work · 
man perceivrs litharge to riſe; he ſorapes awayla 
ſhallow channel in the teſt heading to this hole. 
The litharge, blown toward this channel bythe = 
| bellows, paſſes off, and drops under the teſt. 
Ando this Itharge carties away With it allibaſe 


meh, herewith the your bad on may have 
Fs HY MOT IR 
*Bilves and gold are refined an eiuer the 
ume mantier- Here it is üſual tc Put the fil- 
ver or gold to be tried up6in'a mall teſt "made 
with the #thes of bones or hofns, und plaee it 
"either ſo, that the ame 6Pa wid Furnace tray 
draw over it, and confume the- lead eue 
it, or elſe to place the teſt ander u veflel, w 
formerly deſcribed, called a mule, and bern 
"cliarcddl dver it in a fürnate uſually made of 
iron, ant called from tliis office of it an eſſey- : 
urflace. This furnace we have before deſcribed, 
"At ee mall "ſe Ihe: An 


& "of-ufig . 
. 
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5 4 this operatio a che Iinharge ſoaks inte che.. 
. 
Tet a are. made of bone-aſhes i in the greater 


oils bs becauſe x 195 are a Farah, which 5 


"= ee waſhed from their 7 alt. — 3 
Cayering the cavity with hone - aſhes, and theſe 
teſts are more porous than the other, whereby 5 
cher Morten the operation; hut theſe dry Jeſs 
perfectly than thoſe of bone-aſhes, and therefore 
require much longer annealing, before the lead 
is put into them. Though theſe veſſals of what- 
ever material they are made, ſhould be well 
heated befare the operation: for as long as ag 
moiſture remains in them, they will throw. - 
particles of lead, which often fall out gf - the 
veſſel, and by carrying a proportional part gf, the 
ſilver with them falſify the eſſay. 

In theſe eſſays it is neceſſary 1 to make uſe. of a 
quantity of lead, amounting. at leaſt to ei 0 
1 dhe weight of the metal to be refined, i : 

about a twelfth part of baſe, metal e 
| * . 1 
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it ib be coarſer, a greater quantity of lead muſt 
| be added. . Ja 
N gold and ſilver are mixt together, fer 
they are purified by lead from all other mixture, 
the eſſay is finiſhed with 1 75 fortis 3 as we Henk 
ſhew hereafter. . ; 5 
T have already hinted, that the uſe of esd! in 
N refining ſilver and gold ariſes from its eaſy vitrifi- | 
cation, whereas the other metals, if alone, vitri- 
_ fy with difficulty but when mixt with a large 
portion of lead, they are divided into ſo minute 
parts, that the fire operates more ſtrongly upon 
them. By this means copper, the metal moſt 
| uſually mixt with ſilver, will vitrify, and paſs 
array with the litharge, whether the licharge be 
blown off, as in the greater operations, « or it be 
: ſoakt up by the teſt, as in _—_ 
Iron will not mix with lead, and therefore is 
quickly ſeparated, lying upon the top of . 
” lead. and there waſting. a 3 
Tin is moſt difficult to free from flver and 
more ſo from gold. This ariſes from its reſiſt- 8 
ance to vitrification, I have taken notice, that 
: the burning glaſs, which vitrified gold, would 
not produce that effect perfectly upon tin. For 
this reaſon the tin riſes ' preſently upon the lead 


| in the form of droßß, and there wilt lie without 
VVV e burn. 


1 — 


= 


| burning. away. And i In, this condition i 18 not fo 
perfeRtly « calcined, but chat it holds yet a Por- 
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tion of the {lver or gold adhering to it. 


„The moſt effectual method of performing 


this ſeparation is to mix the maſs with twice as 
much copper, as there x: may be of tin in the com- 
poſition, and when the tin riſes upon the lead to 


take it off, and mixing it with glaſs of lead to 


proceed with it, as in eſſaying aye 
The greateſt part of lead ores contain a por- 
tion of ſilver. This melts out from the ore 


with the lead; and is often in fo large a quanti- 
ty, as to be extracted to profit. In this country, 
where foffil coals are uſed in the lead works, the 


operation is performed i in this manner, A teſt 


af the ſame form, and made of the ſame mate- 
rials, as that em ployed | by the refiners of ſilver, 


but much larger, is placed in a furnace, where 


the flame of the fire draws over it, by the heat 
whereof the lead is burnt into litharge, which is 
drove to one end of the teſt by the blaſt of large 
double bellows, that blow conſtantly over the 
; ſurface of the lead; and here the litharge falls 
out of the teſt. by a hole cut through it for that 
purpoſe, as in the refining of filyer before de- 

' ſcribed, And as the lead waſtes, whereby it would 

fall too much below this hole for the litharge to 


| _ into it, they 3 the lead from time ro 


— 


ZE 


15 


/ 


- 
= 
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| time 1 uſually by rhrufting i in the end of a 


bar of lead, which melting, as it comes over the 
lead, ſupplies, the waſte of it. WY.” 
There not being a Edt for al the lithatge 
made, the greateſt part of it is reduced into lead 
again by this means. The Titharge is put into 
a reverberatory furnace, like that, we ſhall 
hereafter deſcribe, wherein the ofes of lead, 
and other metals are ſmelted, and being ſpread 


abroad is covered with ſmall coals. "Then it is 


heated for ſome time; after this it is ſtirred up, 

and more coals being thrown on, is heated for 

ſome time longer; by this means all the li- 

tharge will have changed its form, and lead be 
Found in the furnace i in its ſtead. Where ores 
are ſmelted with charcoal, they reduce litharge 
' by throwing it into a melting-futnace mixt with 
charcoal as in ſmelting ores. The Charcoal re- 
duces it. In theſe places the lead is burnt into 
| Iitharge by putting the lead into a ſhallow bed 
made of bone-aſhes laid over a large hearth 
built of brick or ſtone, To the bed an iron 
cover is fitted, and they melt, and burn the lead 
by wooden billets, which are thruſt in over the 
lead, and the blaſt of the fame bellows both 
maintains the yy and directs the Iitharge to its 


exit. | OP 
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If ſilver be ie) with a large quantity of cop- ; 
. per, which often happens i in the mines of Ger- 


many, here many ones are found containing 


45 


both metals; there is a method of ſeparating. 
them virhdut deſtroying either metal. This is 


by melting down the compoſicion, with a quan- 
_ - tity of lead, and then expoſin 
ſuch. a heat, as ſhall melt down. the lead without 


melting the copper. By this means the lead 
er, and eaux the ſilver 


will run from the * 
c out alang with ir. 


This is performed in a * is; 2 modi 


| make. This furnace is a long concave floor, with 


: 2 channel rynging lengthwiſe through the middle 


of it. Cakes of the mixt metal are laid upon this 
foo, and, as the metal heats, the lead melts 


down into the channel underneath, and thence. 
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EPO RE we tak leave of d ER effefts of fi * 
upon the metals, and metallic bodies, it 
will not be improper to follow them into the 
ſhops of artificers, and make a few remarks 
upon ſome of the operations, which they there 
undergo. But we muſt firſt take into conſider- 
ation two eminent. changes wrought on two of 
the metals, before they come into the artificer's 
hands: I mean the e 99 050 into to braſs 
and iron into ſteel. FELT] oy 
Copper is made braſs with a ep! called 
calamy or lapis calaminaris. This mineral is 
firſt calcined; that is, heated red-hot i in the fire, . 
but no more. Then it is powdered, and mixed 
with twice its meaſure of charcoal-duſt, In this 
mixture is ſet edge-wiſe pieces of copper-plates 
to the amount of two-thirds of the weight of the 
calamy. This mixture. is heated. together for 
ſome time; at length the heat is made ſo ſtrong 
as to melt the copper. As ſoon as that is done, 
it becomes braſs, and is increaſed in weight. 
One hundred pounds of copper produces one 
| hundred and _ pon of braſs. If the 


copper 


reren oF en E 


more of the calamy, and acquire a debe e 


5 creaſe in weight. For this reaſon ſome granu- , 
| _ their copper, by pouring it melted into was” 


The braſs: is caſt out into ſheets be- 


e tween ſtones. The only ſtones once uſed here 
for theſe moulds were brought from France, be- 


ing dug from a quarry near St. Malo's:' But 
ſince ſtones found in Cornwall have come into 


uſe for this purpoſe. The ſtones are firſt ſpread” 
over with loam and horſe- dung, and kept by 


5 iron bars at hows POE LY” to Kerne . | 
mould. ; 
| There rien. e for as Ebene of chin 


ſheet-braſs in theſe particular kinds of ſtones 5 
only, is, both that the loam adheres to them 


better, than it would to many other ſtones; and 
they are alſo thought to be capable of giving 


ſome vent to the 1 which _ from OT 75 


- braſs. 


able; but when made of en copper, wat 
ſcarce endure the hammer. 

In the making of braſs, if there be. added 
w the other ingredients a quantity of old braſs 
kettles, that have been long in-uſe, and often 


ae e W 


> minutely dividea; it wil taidibs: : 


« Braſs, if made of od copper, is very W ; 
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Tien au recom male ng rough 
to dra Out into fine wire. 4% 003 to : 
The beſt copper for pk. 8 | 
which has been refined ſomething farther tban 


would render it maſt malleable ;, when the cop 


per in the phraſe of workmen is # litile dy. | 
Braſs, hy being kept a length a time, vida 
wilt return to copper agein. 50 ag 
Tho operation upon iron, — is Ons + 
vented i into ſteel, is a more vſcful invention. than 


- this of making braſs, This is. yariaufly de- 


ſenbed. Agricola fays, it is done by ſoaking 
wrought bars of iron for ſome time in * 
iron meked with the. addition of a flyx, that 
aelts- it more freely, and then immediately | 
plunging them in water... In this laſt part of 
the operation, I ſuſpect, — nap wg maks = 
lag of ſtrel with the method of hardening it. 
is ngt iſhed from iron by its being 
hard, but by its diſpoſition to be hardened 
upon being quenched in water, When red. hot, 
ich is not the quality of iron. Some writers 
ſay, ſteel is prepared with the , of the 
hooks and: horas. of animals. There is a method 
ig aſe analagous to this of giving the harduels of 
Keel to the outſide of iron by covering it over with 


n, 
- e ee WOO 


| = 1 in witer. Aber cle Aae fle 


will not touch the outer farface: of t e iren, 
though the iron within remain ſoft. In the me- 


 thod praftiſed in England for making ſteel, no- 


thing is an 60 "ou Joan Bay | ene 
cal. ? 
a are pot int VEL 0 e 


4 


of an oblong ſquare, The bottom of the pot is 
fark covert witkh hargenl-duſt, ibem abe ban 
are laid in rows at ſome diſtance from each other, 
and being . covered with chareoal-duft, cher 


bars are laid in this ſtratification. being conti - 
nued till the pot is ſufficiently filled: then the 
whole maſs of bars is covered with charegal, and 
ſind ſtrewed over all; to prevent the charcoal 
from taking fire. Each furnace contains three 
of theſe pots, the fire being between them, 
which is raiſed gradually, and one or more bars 

are ſo placed in the pots, that they can conveni- 
ently be pulled out from time to time; hy which 
the heat of the fire is judged of; after a due time 
the fire is let down, and the bars taken out when 
Cold, that they may not be waſted by ſcales. 
The bars, when converted into n. are wen 
found bliſtered on the outſide. +: 7 i 
Steel is of a more even OG 1 
for chat reaſon is preferred in fine works. But 
e e of ſteel, n ann it 


from | 
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1 * 1 iron, is its growing exceeding: hard by be- ö 
iyg quenched in water, when hot, ſo as to be fit 
for edge- tools, and be capable of dane either 


iron or ſteel itſelf not ſo hardened, 
uf a piece of ſtee] is made red-hot; Sigh than 


| ſuddenly quenched in cold water, it becomes 
hard and brittle like glaſs; This brittleneſs is 


diminiſhed by heating the ſteel again. But here 


a ſmall degree of heat only is to be given to the 
ſteel, and that different, according to the pur- 
poſes for which the ſteel is intended. In order 
to judge of the degree of heat the ſteel is now to 

receive, the workmen rub it bright, and eſti- 
5” the heat by the colours, which ariſe upon 


At firſt it turns a little yellowiſh, then of a 
ae colour, and at length blue, The firſt. 


colour, before it becomes deep, is the proper 


colour for gravers, files, drills, maſons chiſſels, 


razors, lancets, pen-knives, &c. for carpenters. 
tools, that cut wood, the heat may continue 
till the colour be à little deeper, as alſo for the 
tools where with ſcrews are made. If it be heat- 
d till in the dark it look of a very dull red, and 
no longer, it is a ſpring. Farther heated than 
this, it becomes ſoft again. In this temper. 


ſteel is the firmeſt to reſiſt any force. When 
harder than this, it is more or leſs brittlez when 


e it will give way, and bend with leſs. 


force. 


Sy” 


— — —— —— — — e — 


5 


For this rea 
en and others uſe to turn ſcrews with, are 
Jum of ſteel ſet to this temper; "or rather left 

a ſmall degree harder. This ſpring · temper 
ny be given to ſteel another way ;: by Putting 


the ſteel, after it has been hardehed, into ol, 


and heating the oil over a fire till it flames 
then the ſteel taken out will have acquired 2 


| ſpring · temper. The moſt common method 


uſed by workmen i in making a ſpring, is to heat 
it a little over a fire, then rub tallow upon its 


| and hold it again over the fire; till the tallow 
flames. But this method is not {6 ſecure 4 
thoſe, I have now deſcribed.” Springs have 


very often a blue colour given them for orna- 
ment. This is done after the ſpring is made, 
by brightening it, and then heating it, till it 
acquires this colour. This practice has occa- 


ſioned Mr. Boyle and others to miſtake, -and 


8 conclude, that the degree of heat, whereby 
hardened ſteel | is brought to this colour, makes 


it a ſpring; but with this beat alone i vill wy 555 


500 brittle. © Mr OP 


If a ſpring, after it is OY kappa not to 
ſtand bent quite according to the deſign of the 
workman; by bending i it forcibly into the de- 
bees form, and in that ſhape heating it, till it 

come e blue, and ey" ic thus till * the 
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0 
| Fpxing Mill cotain- t 


Joſipg any of its Keength as a ſpring; it will ra- 


rer be ſtiffer. This is an artifice very neceſſary 


* Ar 2C 0 RSE FPV. 
ſhape. given it, without 


to the watch-makers, | The axes of — | | 


Wheels are made of ficel wire. ſet to a Spring- 


temper . They firſt turn them nearly true, then 
them. But ſteel in harden- 
ang is very apt co crogk. When this accident 


Harden and der 


happens in their work, they muſt proceed, and 
ive che ſpring its temper, before they can 


ſtraighten it again. When it is hrought to a 


ſpring · temper, they ſtrike, gently upon the al- 


do kde of it with An edged hammer. The 5 
hammer by cutting intg the ſteel ſtretches gut 


dhe hollow ſide, till the work. becomes, Rraight. 


Then they hie it, and hen cold turn off the 
ceuts, wittiont any fear of it returni- 
ſhape, But if che ſtgel dogs, not kep perfectiy 


ſtraight, che proceſs repeated 2 Hears FP 4 
4 5 toreQify «le. e 

When it is geceſſary lor harder ſteel. to.xetain 
its; figure Kractly, they buſt, unite the ſteel jp 


iron, that no greater part of the inſtrument. be 


tel, than here the hardneſs is reguired. 
Then, if che ſteel has any, thing altered its figure 


in hardening. after it is brought to its temper, 
x ring. it back to its figure by ſome 


a 2 + common lnger for the iron il 


Sies 


4 


3 


to its Hoſt. 


or CHEMIS TRY. 239) 


qive may, nad Kinds it 
buck: n; and ce gel ard hard feng. will 
Per ee breaking, ech a3 i5nditiarity 


_ 
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280 6icrook chus in hatte 
7 ing x Cure ſheuld the tan 
to eſtimate rightly the glagreecof het vinghing | 
Niel: itsfirſt hardneſs uporanother acedint Alſo: 
for if the heat be too ſmall, the fteel:will not che 


| hard; if it be 100/greary the feel awitbbaedme - 
Jo brirtle as never do recover a proper ciegiee. of 

toughnefs. It is better 0 falt ſnort dnithisihent 

frhan ekeeed; for, if che iheat be nin ſtrong 25 


enough for the ſteel to be hard, the proceſ@may 
be repeated over again vichout damm to che 
"eel; but if rhe ſteel be over⸗heatect ita ſpoiled. 
* See d not ene ee e 
a heat as iron. 7 g 
Thoſe, who 8 dies, ubs Gee 
»y they harden great numbers at onde. They 
| Have an iron pipe and. nod, chat fits it. ef 


this — — — 


rod tom time to time, they judge of the heat 
bof the whole bundle. Phe'i diſpoſition of the 
Ree to harden by the fuddenupplicnion:ofecold 
toit, Wken hot, makes particular manage - 
8 bs W eee 
* 


—— —— —— — 
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Neel as fo as poſiible. For this purpoſe, when 
it is heated of a dulliſh red, they bury it up im- 


mediately in hot aſhes, and there let it cool. 


Thus by keeping the hot ſteel from tlie contact 


of the cold air, it will be ſofter, and cut better 
either under the file or raver than, A 


*Dhis:i is called annealing it. 
I ſhall next entry compoſitions uſually 
made with metals. 2 Kent In 42 80 


Silver and gold how pure, are i bft, that 


| ne in ſome degree is convenient to 


fit them better for the uſes, to which they are 
put, either for coin or plate. Silver is thus 


hardened by a ſmall mixture of copper; gold 


by copper or ſilver or by both together. In our 
mint copper is the metal uſed; The metal thus 
added is called the alloy. By ſtandard ſilver, 
and gold is meant thoſe metals "Ow 9 ue 
ol alloy, which is allowed by la ß. 
The ſtandard for our ſilver coin was moſt an- 


eddy eighteen: penny-weights troy of alloy to 
eleven ounces and two penny-weights of fine fil- 
ver: and the ſame ſtandard is in uſe at this day. 
This is three parts in forty of the whole in alloy, 
that is near one thirteenth. Some years paſt it 
was enacted, that all wrought plate ſhould be 
finer, and not have more than half an ounce of 
Rack ä Wow a This is called 
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: the new ſtandard. This regulation was con- 
Cexrived to be a means to hinder the ſilver coin 
from being melted down by the filver{{miths. 
But a portion of fine filver” mixt with the ftand- „„ os 
ad of the coin will readily reduce it to the new | 3 
ſtandard. And as this ſmall alloy leaves the 
plate too ſoft, it 'has/fitlce been wle lawful to 
; E make plate of either ſtandard. N 
Th he aneienteſt ſtandard for golds no more 
| 4 one part in one hundred and ninety-two of 
he whole in alloy. In the firſt year of Henry Yor 
the eighth ſome ſpecies of gold coin. had one- 
twelfth of the whole in alloy: atid from the 
reign of king Charles the ſecohd, when guineas 
were firſt coined, all our gold money Has this 
alloy. In the reign of Henry the eighth and 
Edward the ſixth we had both gold aiid filver 
coins made of much'baſer metal than the preſent 
5 ſtandard, and varied with ſuch irregulari y, that 
in one of the coinages of Edward the Tixth in 
exchanging gold coin for ſilver a man would not 
| receive * e the weight * his gold in 


e . 1 125 $3342 13 


2 "Copper 1 a mips of tin makes the metal 
for bells and for what ate called braſs cannon. 
For bells one part of tin for four of copper, but 
for catinon not above half fo much tin is uſed. 
Bells are rendered yet more r 2 the ad- 
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metal, g greatly. bl the 66 — quality of 
other metals. Tin mixt with twice Ow” 


one part of lead to . copper tc RI 
il called pot - metal. uſeful in coarſe works. 
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„Copper requires a great legt da hep Nentor 
hy. fluid,. ſo that, if it be ed ever ſo — 4 
ly, it very ſoon. congeals, after it is out of the 


furnace: For this reafos it is ſcarce poſſible ta 
caſt any great work of copper alone, eſpecialx 
K the, work has iti 5 
pure c copper; but uſe always a more flu ne- 
tal by compounding the copper with ſome ther 
metal, Eirher braſs, tin: or lead will anſwer. s 
end; and theſe eee are in ge f 
od. by the name of bronze. 

r is the | | 

Metals: 

| . 5 


with to wh Aicher metals mes "I is re- 
"quired in ſolders, that they melt ſooner tham the 
_ -mivtal to be ſoldered, "an that they approach as 
ha torment rabſolderec ene | 


- Iten is ofvilly ſoldered with s Abne 
Leak is ſoldered with a mixture of e 
lead with one of tin. The ſolder of the tin men 

* Is equal parts of lead and tim; the other not ap- 
preaching neur enouglito the tin in celui. 

Obe part of braſs, and two of ſpelter make 
that, which is uſually called ſpelter-folder, 
wherewirh iron, braſy and copper may be ſol- 
dered together, This is the ſoldbr uſed: by the 
brauiers and copper-faiiths. This' ſolder is im- 
proved by adding to each ounee of it ons pen- 
ny weigh of filver,' This ſolder melts not witk- 
dut a confiderable! degree of heat Therefore 
this ſolller cannot bo uſed, were it is inconve- 
nient to heat the work red-hot; In this caſe 
e therefore he on and pet are ee ou 
— obinodeadandit Balten nch 
foaer that either filver or braſs; and therefore 
is uſed infoldering either of theſe metals. This 
* mere eee This ſolder is 


324 7 0 0 1 R 8 * Pant iw. 
uſed to \ folder pieces of braſs together, by thoſe 
x -who make the finer kind of works in braſs. 
Both ſilver and gold melt ſooner by * 
e alloy, and therefore by a ſolder of ſuch a 
| compoſition may be ſoldered. The nearer the 
7 ſolder comes in fineneſs to the metal, the greater . 
care is required, that the work melt not in ſol - 
dering: but the nearer wil the ſolder nb ; 
to the work in colou. © 
The pewterers uſe a kind of ſolder made EY - 
two parts of tin and one of biſmuth. . This com- 
. poſition. melts with the leaſt heat of wy of the 


folders,--i-:1 eee ot EOEIC I 
But in blaring ds artifice is neceſſary 6 to, 
make the ſolder and metals adhere. 7174 


All the metals except ſilver and . upon 
meking," or before, are covered over with droſs; 
and all the folders have ſome of theſe metals in 
them. This droſs hinders the ſolder and metal 
from uniting; for I have already obſerved, ; 
that metals unite eaſily with each other, but 
not with their droſs. Therefore it is neceſſary, 
that this droſs be removed. This is not per- 
formed in all ſoldering by the ſame materials. 
The plumbers effect this with greaſe, They 
firſt greaſe their lead, where they. deſign the ſol- 
; ey to adhere, then lay he ſpider on ang melt it 
a With 


* 


x 
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: Wick a hot iron. What droſs, 1 melting gene- 


rates, unites with the greaſe and flows away 
from off the- melted metal. The glaziers and 
tin -· men uſe roſin in powder for the ſame pur- 


poſe; for all inflammable ſubſtances, that will 
melt, are equally conducive to this uſe. I have 


before obſerved, that the droſſes of metals, 


when vitrified, ſeparate clean from the metal; 
but before, while leſs perfectly calcined they 


adhere a little. Now theſe ſubſtances, that in a 
proper degree of heat, will reduce the calxes of 


metals back to their metallic form, in a leſs heat, 


will ſo join with the calx as to 0 it to wy 


rate clean from the metal. | 4 

Always in ſoldering the wits muſt be made 
very bright, where the ſolder is to take hold 
of them: for any dire” 'or hows will ME Ts the 


adheſion. e 9 oF; 
Analagous to this: eth of nern is 


ho whereby iron plates are covered over 


wih tin; for —_— the tin ware 0 much in | 


uſe, 4 
In Germany theſe oe are hunting out 


under large hammer. The hammer is a very 


3 heavy one, lifted by a water - wheel, and the plates 
are not brought under it ſingle, but a great 
number together; and that each may receive 


* ag 3 from the hammer, they 
1 * e pe. 
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_ _ are comtinvually hifted among one another bx 
- the workman, that holds chem to the hammer, 
whereby each in its turn only receives che im- 
medllate blow of the hammer, In England we 
roll them out, ee ee by Nn e | 
iron rollers, ; 
Theſe claus are been bright och and, 
being firſt ſoakt in a weak kind of vinegar, then 
are dipt into a pot of melted tin covered over 
wich fat; ſo that the plate paſſes through the 

fat in geing into the tin. When che plate is 
drawn up 4 thin covering f tin adheres to it. 
The fat is fitteſt for the purpoſe, when it has been 
firſt fried black, whereby a ns: 445 its _— hu- 
nn has been evaporated. | 


Copper and braſs ee : 


0 the help of another material, ſal ammoniac, 
which alſo contains ſome portion of an in» 
Racgmnghle.: en, for mene, on diu it 
flames, 
The copper or braſs being made 8 
to melt tin laid upon it, is ſtrewed over with 
' dal ammoniac, and the melted tin rubbed about 
the plate. The ſal ammoniac licks up the droſs 
ol the tin, and leaves the tin to flow freely upon 


the metal. The ſame material is ufd, When 
copper or braſs is ſoldefed with pewter, The 
Y birſt en nen ammo- 
- | 8 % 0ww 


| kb co be folderrd, | 


vine este then heated « jut bo cog to 
i; TER if 
_ In foldering, that nia ow | # 
ran ĩs the material uſed. In this caſe the-borax 
vy a great heat melting into a kind of glaſs 
unites with the droſs of the ſolder or the other 
metals, and ſeparates it clean from the metal. 
Silver and gold produce no droſs in aur * 
geld therefore can be joined to ſilver with hent 
only without any medium. Thus filver bars 
are gilt, before they are dran into wire. Thin 
leaves of gold are ſpread out upon a table, che 
: bar of ſilver made pretty hot is rolled upon 
them, and they adhere. Then the bar is heated 
| red hot, and rubbed, till it is cold, with ſmooth 
tones. After this the gold adheres ſo firmly, 
that it never leaves the ſurface of the ſilver, 
though the bar above an inch thick i is drawn out 
Into an exceeding ſmall wire. Dr. Halley has 
computed, that the gilding will be thus extend · 
cd upon ſilver wire, till ĩt be leſs Rk 
edcbouſaadth part af an inch thick. K 
Among the mixtures made eee | 
Add amalgamating them with quick - 
ſilyver. This metal will unite itſelf with all the 
| reſt, _— iron; though not very freely with 
oopper. Quickſilver will unite vi ſo much 
321 85 Ns ” * 4 8 „ the 
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the Aber metal, as to form A luft confiſtor > 
between the fluidity of quickſilver and the ſo- 
lidity of the other metal. All uw dees 


tions are called amalgamas. At 


The facility, wherewith eicher unites 
| with lead, has given: occaſion to the adulterating 
it with that metal. To make an amalgama ex- 
peditiouſly it is only neceſſary to heat the quick- 
ſilver, and either melt the other metal, or at 
| leaſt make it red-hot; and then to pour on the 
quickſilver. But the moſt convenient method 
for gold, ſilver, and copper is to diſſolve the 
metals in an acid ſpirit, and then precipitate 
them again by another metal capable of produ- 
cing that effect. By this means the metal will 
be reduced into more ſubtle parts than by any 
other method whatever; and quickſilver wil! 
then We radians unite. Ree vi we other 
metal. 5 
ee Seer will unite e itſelf, doh 
not ſo expeditiouſly, with lead, tin, gold, or ſil- 
ver, if any of thoſe metals are put into it cold. 
Looking · glaſſes are covered over with an amal- 
gama of quick ſilver and tin. A thin ſheet of 
tin is firſt; ſpread out upon a flat marble laid to 
a true level. Theſe ſheets of tin are hammered 
out under a heavy hammer, as the iron plates are 
hammered a out for — They are not thicker 
AN * . than 


> 
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than the thickeſt ſort of white! browt paper. 


Upon ſuch a ſheet of tin ſpread o out they pour a | 


Iittle quickſilver and with a cloth and hare's foot 
ſpread it equally over the tin. Then they pour 
more quickſilver on, and with an even hand 
flide the glaſs over it. - As ſoon as this is done, 
they ſet two or three braſs weights about the 
glaſs to keep it ſteady, and then incline the 
. marble for all the uſeleſs quickfilver to run 
off. In the laſt place the glaſs is covered 
over with weights, of about ſeven pounds a- 
piece, as cloſe as they can ſtand by each other. 
In three hours time the 711 adheres firmly to the 
glaſs. 

17 have a little before dliferved, that ſilver 
might be gilt by barely laying on leaf. gold 
upon it and rubbing it hard on, the ſilver be- 
ing made red-hot. In works, where ſuch 


heating and forcible rubbing are not proper, 


the gilding is performed with an amalgama of 
gold and quickſilver; this being ſpread over 
the ſilver, and then the ſilver heated in a n 
degree, that the quickſilver evaporate, the gold 
will remain behind, and with a burniſher is 
rubbed ſmooth. * A burniſher is only a piece of. 


ſteel ſet to the temper fit for the hardeſt _ | 


tool, and en very ſmooth. 


* 
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both ſilver and braſs. 
artiſice of giving 

ing. This 
„when à little warm, 
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VV tions of chemiſtry upon rhe ſeveral 
which: we may obſerve the great extent of the 
int. It takes under conſideration all Parts of 
that are within our reach to 
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We may farther learn this from the whole; 


* 


that the powers of nature, by which - its opera 
tions are performed in the ſmall pares of matter, 
n e ee !. ͤ 3 2e Bos 

The firſt :dperations of chemiſtry purſue the 


reduced to ſive principles, water, ſpirit, 
ſalts, and earth. A more careful examination 
has indeed diſcovered a fixth, à vapour fimi- 
lar to the air we breathe. But moſt of t 
are found to be compound ſab 
2 ee to a ſmaller namber of prin: 
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Par IV. 


| "The Pirit and alt are only ſome active power, 
| Joined to one of the other principles. Salts 
are only ſome actiye power joined with an 
earth; ſpirits ſome active power joined with 
water. This power we have. found, when join- 
ed with water only, to appear under the form 
of an acid. But the vinous ſpirit is here to be 
excepted. Thit e _—_— more of the na- 
dun nt unt. „„ 3 5 581 "TY ..- 
Oils part "vifbly into ads and ſpirit or "Y 
water, At the ſame time they. loſe a portion 
of air, and ceaſe to be inflammable. The air 
therefore is either the principle, which renders 
them inflammable, or ſeparates them from the 
reſt by the expulſion of the inflammable princi- 
ple. At the moſt therefore oils are diviſible in- 
to four principles, three of been are the: ae N 
| as are found in other ſubſtances. 
There are other ſubſtances, in which this 
ih of inflammability is found, that are 
ſome of them no leſs; others more ſimple en 
oils. All vegetable and animal ſubſtan | 
reduced by diſtillation to a black coal, eee 
this inflammable ſubſtance is united with earth 
and à ſalt, or with earth alone. The vinous 
ſpirit ſeems to be this inflammable ſubſtance 
poired with * fot if it be burnt ſlowly 
T e | vader 
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j 
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Aden a bell, as ſnlphut. is burnt tov obtain 
its acid ſpirit, a conſiderable quantity of water 
will be collected, and no inflammable ſpirit. 
With the ſmall heat of diſtillation ſcarce any air 
ſeparates from it. But if it be boiled, air ſepa» - 


d tates. This is moſt commodiouſly tried by a 


_ glaſvin the form of a thermometer; For if the 
1 in the ball be cauſed to boil, there is al- 
ways found upon in . en of wr" in 
i o nn 
This inflammable ſubſtance i is. in a bes; Das 5 
"as not burn. We have ſhewn it beyond con- 
tradiction to be in metals. And, if we con · 
ſider Mr. Boyle's experiment upon water, 
whereby he reduced it to a dry earth, (that 
is, calcined it like a metal) we cannot doubt, 
but that water is held fluid by the ſame prin» 
ciple, as renders metals fluxible with a» due 
degree of heat. One of them, quickſilver, 
remains fluid with leſs heat than will keep 
water ſo, and requires 4 gentle heat to cal- 
cine it, as water does. 1 am informed, that 
water has been calcined in a cloſe veſſel, by 
ſtanding à long time in à moderate heat, 
much after the manner, as quickſilver is 
cCealcined, only with this difference, that no 
acceſs of air at all muſt be allowed the water, ö 
teſt it ede evapora | 
n 


Mt Boyle's method 5 
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4 Aas dbetp bandes e eee 
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| that che bulk of all bodies confilts ef particles 
ef matter, in different bodies diverſely figured 
and e e een erer are” un 


| earthy” parts. to be e 


1 Ry tor che form ef bodies. Metals, 


by two- prinelples at meſt, tke acid and the 
inflammable Principle. This laſt we ſhall 
calb ſulphur ; as T apprehend this to be the 
meaning of the. word, when uſed with pro- 


priety in irs philoſdpliical "ſenſe, though no 
word has” a, ny" "ROO ee 
than this. * be: 0p 4. 


- We leg the profened-of this Folſhtore'6 


diveſted'ofa due portlen of ie by merry 
Joſe their metalio form; animal and vegetable 
ſubſtanees, till deprived: of chi principle retain 


their organic ſtructure but no longer. 


Farcher; fir Iſaac Newton, in his wentiſe' of - 
Optics, gives reaſons for eoncluding that ho- 
dies act more or leſs upon light in tefracting and 


refleſting it, in proportion as they abound with 
tulphur. Sulphurecus bodies alte font grow = 
hotę, Now as heat dilates bodies, and av length 
W * on —— 9 


ſmoke, 
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e we way confider ſulphur) un the a 
thor: af the repelling force found in bodies 5 
fan. this ropeling force: deperats. den en 


: Even the! expanſion of the air dipends upon es 
Kees E 55 . 2386: * 


pg hus ſulphur by the mediation of het la he 


Pr the repulſive force ſcen in nature, 
 which-is one cauſe of the changes; bodies under- = 


go in the caurſe:of things: the other is the acid 
principle. The particular power 'of this ſeems 
to be the uniting: other papts of mente with-wa- 
ter; hereby the component pa 
transferred from place to place, addon 
ey of nature in the: reciprocal-reſglution = 
and venovation af all ſublunery b — 
out the courſe of time carried on. 8 
5 Thaſn am che general deduions tobe a 
"3k e put a eonclußon to td Cd * 
Hons dance ene e 
. In ee of theſe lofi ne o- 
 cafiap to take notice of ſume changes mude in the 


taſte, ſmell and colour of bodies ns 


Waun and alta. Silver diſſubvod in ſpirit af ni. 


en eknems bittes taſte, load a ſwoot 
- one, 
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5 ee. e by - 
the help of lime or of an-alkaline ſalt, . 
_ affuſion of an acid ſpirit fends forth at once 


mel extremely ferid- ele e that of rn. 
eggs; and changes 


White one 
25 But what relates: to iow han nov" bern yer 
conſidered ſo fully as the-ſubje&t deſerves The 
painters, dyers, and the workers in glaſs have 
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received ;great-aſfiſtance. in abeir colours from 
the art of chemiſtry. yy 


Qlaſs is coloured chiefly! Fac a or — 5 | 


line ſubſtances; theſe induring the ſtrongeſt fires, 
Ka 4s 2%: wa yellow indeed by a vegetable ſub- 


But this glaſs muſt not remain 


5 ry long in the fire. It is tinged blue by the 
LEE mineral ſubſtance before deſcribed with arſenic 
called zaffora or zaphor, of a ſky- colour by cal- 
_ cined copper, green by calcined iron, and red 


by gold diſſolved in aqua regia. P 


ke 'muſt be 
put a little common falr into the:glaſs ak n 


the gold prepared as above, otherwiſe they will 
not unite. There is a remarkable incident oc- 
curs in working 
8 15 taken . and þ 7 appears tranſ- 


7 this ce olour. 1 hat the glaſs, 
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 Folour to che glaſs. "Stver is of 1 
At, it gives glaſs 4 | yellow co four 400 0 bs 
"ofa diſagreeaþ} le hue. - Glass i i ae black 
by! magneſe, the fübſtance wherewich they rake 
. off its green colour. This ſubſtance'in a ſmall | 
quantity only removes the greet! hue batural 0 
Jen bin 4 
| ba” this . ol bf eg L LY 
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as 64 It is 5 re. . This calcined r 
time turns yellow" and is called maſkicot. They 
have been of late indebred to chemiſtry for a 
very neceſſary colour the Pruſſian blue. Their 
| beft'Vlack i is the coal of an animal ſubſt 


«a and rartarz "rherefore the reaſon for the 
fundamental work of their art is to. be taken 


from chemiſtry, | Their colours are "chiefly ex. : 


NE 


ttückeck from ve etables, diſpoſed ro tinge. water 
of each colour; And their tinctures are prep & - 
Without any particular artifice except in wosd. 
This vegetable after it is gathered, is moiſtened 
and preſſed together, that it may heat, then, 
dried, anc the ſame pro 


E. An in IN 'of this by a mixture” 
. 


ina larger proportion died it purp le, | 


leined. 1 vory-Black | is ivory: calcined.” Py me : 
The dyers.. alſo, make a very general 1 ve er ; 


ceſs repeated two: or three | | : 
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lime, will lowly i ferment. During the fermentas 
tion it IR, a blue colour, Alone it makes 


only a ſæy-hlue, bur with a proper addition of 


indico, the inſpiſſated } juice of a ſimilar plant, 


the colour may be deepened to any degree, 
The cloth comes green out of the liquor; but 
by the contact of the air turus immediately blue. 


The fineſt ſcarlet is dyed with cochineal, now 


ſuppoſed. to be an animal ſubſtance. To dye 
with this colour requires ſome acid ſpirit, as [ 
have take notice before. But it muſt firſt have 
corroded tin, elſe it will deſtroy the cloth. 
There is alſo another circumſtance neceſſary. 
The dying muſt be performed i in a tin or pewter 
veſſel. Should one of copper or iron be made 
vſe of, the ſpirit would quit the tin and act on 


the veſſel, and during that action would. alſo 


corrade the cloth. 5 7 

The dyers haye no material of a black tint, 
wherewith to dye that colour. They dye that 
colour with. copperas or the like ferrugineous 
ſubſtance, and with an aſtringent vegetable, uſu- 
ally with galls. For an infuſion of galls, gra- 
nate: bark, or any vegetable aſtringent i in water 
added to 3 ſolution of copperas becomes. imme · 


diately black. Comman writingeink is made 
by chis means wich the eee a lietle gum, 
10 e it a * er 


ge: 5 
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By this effect of vegetable aſtringents upon 
ferrugineous ſubſtances, medicinal waters are 
uſually tried, how far they are to > be een n 

of the chalybeate kind) + = 


It is from the art ene chat ue muſt 
learn the nature of mineral waters. 


Waters, as they ariſe from che earth, are 8 
nerally more or leſs tinctured with the vitriolie 
acid, which I have before obſerved to abound 
in the bowels of the earth; This acid is that, 
which hinders ſoap from-diffolving in ſpring- wa- 
ters: for all acids produce this effect in water. 
The water, which has ran long in the channel of 
a river, Has met with ſubſtances, that imbibe xhis 
acid. In their paſſage under ground they alſao 
find ſome portion of calearious and other ſub. 
ſtances, whereon the acid will operate: and as 
I obferved formerly, that this acid acts ſtronger 
upon the alkafine” ſalts, than on any other 
ſubſtances; ſo we may find, thoſe ſalts general - 
ly make a precipitation from ſpring· waters. 
What precipitates is of the calcarious kind. The 
ſame ineruſtates veſſels, wherein it is boiled. 
That cruſt well ealeined heats and ſmokes rd 
the affuſion of water like common hime. | 

If theſe waters find any metallis parts, hes? 
the acid will take up, the waters become media: 
cn e expreſs. great jealouſies about theſe 

8 „ 9 waters, 
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waters, leſt they ſhould contain lead, arſenical 


parts, or the like pernicious. ingredients; but 
of all metallic ſubſtances, iron and copper only 
will be united with water by this acid. So that 
mineral waters can contain no metallic ſub- 
ſtances except iron or copper. Iron is the moſt 


common iggredient. Where there is copper 
the water has an emetic quality. Iron in theſe 


waters is diſconered by the means, 1 mentioned 


„„ dT dig ads foetuwad ade © 
The greater part «of theſe. e waters have 


* ſprightly ſpirituous taſte, and ſparkle upon 
Pouring out. It has much perplexed the en- 


quirers into theſe waters to diſcover the original 


of this ſpirituouſneſs. If the water ſtands open, 


this quality is ſoon loſt, But if when taken from 


the ſpring it be immediately confined cloſe, it 
Preſerves: this ſpirit a great while, voleſy. it 


chance to hreak the veſieh containing it. 
There are waters furniſhed very ee 


with this active ſpirit, that have no metallic 


parts in them. They do not therefore owe it to 


them. All theſe ſpirituous waters ſhew ſigns of 
being impregnated: with alkaline parts. As I. 


obſerved, that waters in the earth not only are A 


charged with an acid, but meet alſo, with cal- 


carious parts, whereon the acid will act; theſe 


| waters "oo out of the earth, before the fermenta- 
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tion is over, and the ſpirit found in cher is no 
other, than what ariſes in fermentations. If the 
water is forcibly confined, that this ſpirituous 
vapour cannot expand itſelf, the fermentation is 
reſtrained, and the water kept i in this ferment- 
able condition a great while. . | 
If theſe waters contain metallic parts the fer- 


mentation gradually deprives them of the acid, 
that kept then 


| of oker. 


When the fermentation has been ſtrong, the ; 


waters rife warm, 


m ſuſpended: for this reaſon, 
when chaly beate waters have loſt their ſpirit, the 
irony parts are n at the bottonr | in the form | 
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